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Heavy welds usually requiring spe- 
cial water cooled torches can now 


| 
be handled with a | | 
“TORCHWELD” t 
No. 6 Non-Flash Heavy Duty | 
Welding Torch | 
| 






=a 
—Torchweld Equipment Company 


Fulton and Carpenter Streets CHICAGO 


High Grade Welding and Cutting Apparatus, Portable and Generator Outfits, | 


Welding Rods, Fluxes and Accessories re | 
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rains in Overalls 


OXWELD SERVICE ENGINEERS are ready at any time to apply up-to-the 


minute oxwelding and cutting experience to your production prcblems 
wherever you are. 


The Oxweld Service Engineer is no theorist—no experimenter—but a man 
of thorough technical education and wide practical experience. He 
embodies that happiest of combinations in industry—brains in overalls. 


He will tell you how the oxwelding torch can benefit your business and he 
will make expert oxwelders and cutters of your own men, 


There is no charge for this Service. 


Write, wire or telephone to any of the addresses below and an Oxweld 
Service Engineer will go to your plant from the nearest of more than fifty 
centrally situated cities. 


OXWELD ACETYLENE COMPANY 
NEWARK, N. J. CHICAGO SAN FRANCISCO 


WORLD’S LARGEST MAKER of EQUIPMENT for OXWELDING AND CUTTING METALS 
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OLUMBIA 
welding carbon paste 


F there is a threaded hole near 

the break to be welded, fill the 
hole with Columbia Carbon Paste 
to prevent the flame from destroy- 
ing the thread. Use the paste to 
protect gear teeth or any part of 
an object to be welded 


‘HE fact that such a product as car- 
bon paste is available will suggest 
various other uses to the expert welder 


NATIONAL (ARBON COMPANY, INC. 
CLEVELAND, OunI10 SAN Francisco, CAtLrrF. 


CANADIAN NATIONAL CARBON CO., LIMITED, TORONTO 
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Buyers’ Index 


Readers of Ghe Welding Sngineer will find this index to contain the 


most accurate information obtainable relating to welding apparatus anc 


Su hes. Che advertising section includes the rincipal manufacturers 
pps J ! P 
of the United States. 











ACETYLENE (Compressed in Cylinders) 
Commercial Acetylene Welding Co 
Universal Oxygen Co. 

Prest-O-Lite Co. 


ACETYLENE (Dissolved) 
Air Reduction Sales Co. 
Linde Air Products Co. 


ACETYLENE CYLINDERS — 


ACETYLENE GENERATORS 
Air Reduction Sales Co. 
Bermo Supply Co. 
Davis-Bournonvilie Co. 
The Alexander Milburn Co. 
Oxweld Acetylene Co. 
Smith's Inventions, Inc. 
Superior Oxy-Acetylene Machine ‘'o 
United States Welding Co. 
Universal Oxygen Co. 


ALUMINUM FILLER RODS 
Air Reduction Sales Co. 
Bermo Supply Co. 
Burdett Oxygen Co. 
Wm, Cramp & Sons 
Electric Arc Cutting & Welding Co. 
Kentucky Oxygen-Hydrogen Co. 
Davis-Bournonvisle Co. 
The Imperial Brass Mfg. Co. 
Hauck Mfg. Co. 
Imperial Brass Co. 
Oxweld Acetylene Co. 
Superior Oxy-Acetylene Mach. Ce 
Torchweld Equipment Co. 
nited States elding Co. 
niversal Oxygen Co. 
Weldit Acetylene Co. 


ALUMINUM FLUX 
Air Reduction Saies Co. 
Alloy Welding Products Co. 
American Flux Co. 
Burdett Oxygen Co. 
Kentucky Oxygen-Hydrogen Co. 
Cortland Welding Compound Co. 
Davis-Bournonviile Cy. 
The Imperial Brass Mfg. Co 
Hauck fg. Co. 
Imperial Brass Co. 
Morey Flux & Chemica! Co. 
Oxweld Acetylene Co. 
Superior Oxy-Acetylene Machine ‘‘o 
Torchweld uipment Co. 
United States Welding Co. 
Universal Oxygen Co. 
Weldit Acetylene Co. 


ALUMINUM SOLDER 
Air Reduction Sales Co. 
Burdett Oxygen Co. 
ANNEALING FURNACES 
Aeroil Burner Co. 
Buffalo Dental Mfg. Ce. 
General Electric Co. 
Universal Oxygen Coe. 
APRONS (Asbestos) 
Chicago Eye Shield Co 
F. D. Farnum & Co, 
Electric Arc Cutting & Welding Co. 
ASBESTOS GLOVER 
Air Reduction Sales Co. 
Burdett Oxygen Co. 
Chicago Bye Shield Co. 
F. D. Farnum & Co. 
Imperial Brass Co. 
Universal Oxygen Co. 
Weldit Acetylene Co. 
ASBESTOS SHEET PAPER 
Air Reduction Sales Co. 
Burdett Oxygen Co. 
vis-Bournonviile Co. 
F. D. Farnum & Co. 
Imperial Brass Co. 
xweid Acetylene Co. 
erior Oxy-Acetylene Machine (o 
United States Welding Co. 
Universal Oxygen Co. 
Weldit Acetylene Co. 


SLOW TORCHES (Acetylene) 
See ‘“Torches” 
BOOKS (Kelating te Welding) 
The Welding Encineer 
Electric Are Cutting & Welding Co 
BRASS AND BRONZE FLUE 
Air Reduction Sales Co. 
Burdett Fd a Co. 
Cortiand elding Compound Co. 
Hauck Mfg. Co. 
Bermo Supply Co. 
Davis-Bournonville Co 
Kentucky Oxygen-Hydrogen Co. 





Rochester 
Welding 
Works 


We not only do welding, 
but supervise the design 
and installation of oxy- 
acetylene welding plants; 
report on welding ma- 
terial and methods; make 
tests on welding appa- 
ratus for efficiency and 
economy. 


Nine years’ experience. 


Rochester Welding Works 
349 Orchard St, Rochester,N.Y, 
S. W. MILLER, M. E., Proprietor 








Portland Brazing & Machine Wks. 


266 Glisan Street 
PORTLAND, - - OREGON 





The Big 4 process Shop 


Electric — Thermit—Oxy- 
acetylene and reinforced 
brazing. 





The Northwest Distributors of 
REGO Apparatus 








ATLANTIC WELDING 
WORKS 


Production Reclamation Welding 
Electric-Arc-Spot-Oxy-Acetylene 
30th and Spring Garden Streets 
PHILADELPHIA, PA. 











The Imperia! Brass Mfg. Co 
United States Welding Co. 
Oxweid Acetylene “no. 
Superior Oxyv-Avetylene Machine 
Standard Mfg. Co. 
LAeurcaweid Hquipment Co 
Universal Oxyvee: ‘'o. 
Weldit Acetylene Co. 
BRASS SPELTEK WIRE 
Air Reduction Sales Co. 
RBreAett Oxygen Co. 
Universal Oxygen Co. 
Torchweld Equipment Co 
Weldit Acetylene Co. 
BRAZING COMPOUND 
Standard Mfg. Co. 
BRAZING OUTFITS 
Buffalo Dental Mfg. Co 
Aeroil Burner Co. 
Hauck Mfg Co. 
Imperial Brass Co. 
Ste teertees ON \eetviene Machine Co 
Torchweld Equipment Co. 
BRONZE FILTER Robs 
Air Reduction Sales Co. 
Wm. Cramp & Sons 
Electric Are Cutting & Welding Co 
Burdett Oxygen Co. 
Hauck Mfg. Co. 
Bermo Supply Co. 
Davis-Bournonville Co. 
Kentucky Oxygen-Hydrogen Co 
The imperial Brass Mig. Co 
Oxweld Acetylene Co 
Superior Oxy-Acetylene Machine Co 
Torchweld Equipment Co. 
United Stutes Welding Co 
Universal Oxygen “o 
Weldit Acetylene Co. 
CABLE (For Leads) 
Electric Arc Cutting & Welding Co 
General Electric Co. 
CAKBIDE (¢ulcium) 
Shawinigan Products Corp. 
Tinton Carbide Sales Co 
CARBON (Blocks, Paste, Etc.) 
National Carbon Co. 
U. 8S. Welding Co. 
Electric Arc Cutting & Welding Co 
Weldit Acetylene Co. 
CARBON KEMOVING TORCHES 
See ‘““‘Torches” 
CAST IRON FILLER RODS AND FLUX 
Alr Reduction Sales Co. 
Bermo Supply Co. 
Burdett Oxygen Co. 
Bierman-Everett Fdy. Co 
Cortland Welding Compound Co 
Wm. Cramp & Sons 
Davis-Rournonvilie Ca 
Kentucky Oxygen-Hydrogen Co 
Hauck Mfe Co 
International Oxygen Co. 
The Imperial Brass M’g. Ce 
Oxweld Acetylene Co 
Supertor Oxwv-Acetylene: Machine 
Standard Mfg. Co. 
Torchweid Eyuipment Co. 
United States Welding Co 
Universal Oxveen “o. 
Weldit Acetylene Co. 


COPPER FLUX 
Air ‘Reduction Sales Co. 
CUTTING RODS (Elec. Arc) 
Electric Arc Cutting & Welding 
CYLINDFRS 
Wm. Wharton. Jr.. & Co. 
ELECTRIC AKC WELDING OUTEITS 
Electric Are Welding & Cutting C 
General Electric Co. 
Gibb Instrument Co. 
Lincoln Elec. Co. 
Quasi Arc Weldtrode Co. 
Weetinghousar Flee & Mfg. Co 
ELECTRODE HOLDERS 
General Electric Co. 
ELECTROLYTIC CELLS 
Burdett Oxygen Co. 
International Oxveen Co. 
The Blectrolabs Co. 
T'niveraal Oxvgeen Co. 
ELECTROLYTIC OXYGEN AND Hy?! 
GENERATING EQUIPMENT 
Rurdett Oxveen Co. 
The Electrolabs Co. 
International Oxygen Co 
Tiniversal Oxveen “o. 
FIT LER RODS (Aluminum) 
Air Reduction Sales Co. 
Bierman-Everett Fdy. Co 


¥ 
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THE PYROGRAPH DOES IT 


in 48 minutes 


trims to correct flange height, 
with beveled calking edge, at 
one operation a 15-ft. dia. 
Scotch Marine Boiler Head, 
with the oxy-acetylene cut- 
ting torch. 

no chipping! 

no grinding! 
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e e 
STC ee ” minutes 
piers iter . ; against 20 to 30 hours by for- 
mer methods of hand chip- 
ping and grinding. 


Want to know about it? 
Write for bulletins and 
photos. 


The Pyrograph 


in operation at Federal Ship- 
building Co.’s plant, motor 
lriven (1% H. P.), automatic- 





lly follows any shape of 
flanged head, round, oval, 
blong or irregular. It is one 

everal exclusive develop- 

ts of the D-B Co. for 
‘chanical cutting and weld- 
ig with the oxy-acetylene 


oxy-hydrogen process, 
employed in fabricating 
lants, including locomotive 
boiler shops, shipyards, 

ling mills, foundries. 


os by Lionel Dottin, Fed- 
Shipbuilding Co. 


Davis-Bournonville Company 


Factories and General Offices, Jersey City, N. J. 


ta Cincinnati Los Angeles Portland 

n Cleveland Minneapolis St. Louis 
Dallas Philadelphia ; " ‘ 

7 Detroit Pittsburgh San Francisco 

£0 Toronto Montreal Seattle 
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Burdett Oxygen Co. 
Hauck Mfg. Co. 

Electric Arc Cutting & Welding Co. 
Imperial Brass Co. 

International Oxygen Co. 

Kentucky Oxygen-Hydrogen Co. 
tohde Laboratory Co. 

Torchweid Hyuipment Ce 

United States Weiding Cv. 
Universal Oxygen Co. 

Weldit Acetylene Co. 

FILLEK KUD>» (swedish Lren) 
Alr Reduction Sales Co. 
Bierman-Kverett Fdy. Co. 
Burdett Oxygen Co. 

Bermo Supply Coe. 

Wm, Cramp & Sons 

Kentucky Oxygen-Hydrogen Co. 
Electric Arc Cutting & Welding Co. 
Vavis-Bournonvilie Co. 

Federal Tool & Alloy Steel Corp. 
Hauck Mfg. Co. 

The imperial Brass Mfg. Ce. 
Oxweild Acetylene Co 

Superior Oxy-Acetylene Machine Co. 
Universal Oxveen Co. 

Weldit Acetylene Co. 

FILL &K KUbe (ivvin Brease) 
Air Reduction Sales Co. 

Burdett Oxygen Co. 

Bermo Supply Co 
Bierman-Everett Fdy. Co. 
Davis-Bournonville “o 
Kentucky Oxygen-Hydrogen Co. 
International Oxygen Co. 

The imperial Brass Mfg. Co. 
Oxweld Acetylene Co 

Superior Oxy-Acetylene Machine Co 
Torchweld Equipment Co. 
United States Welding Co. 
Universal Oxygen ‘‘o. 

Weldit Acetylene Co. 

FILLEK Rubs (Veuadium Steel) 
Air Reduction Saies Co. 

Bermo Supply Co. 

Burdett Oxygen Co. 
Bierman-Everett Fdy. Co. 
Universal Oxygen Co. 

Wm, Cramp & Sons 
Davis-Beurnonvilie Co. 
Hauck Mfg. Co. 
International Oxygen Co. 
The imyperiail Brass Mfg. Co 
Oxweld Acetylene Co 
Torchweld Equipment Co. 
Superior Oxy-Acetylene Machine Co 
United States Welding Co. 
Universal Oxygen ‘‘o. 

Weldit Acetylene Co. 

FIKEYROUE FLASTIC 
Bermo Supply Co. 

National Carbon Co. 

FLLUK WELDEKKS (Electric) 

General Electric Co. 
UXEs 


Air Reduction Sales Co. 
Cortland Weiding Compound Co. 
Anti-Borax Compound Co. 
Imperial Brass Co. 

Universal Uxygen Co. 

Weldit Acetylene Co. 
FUBAACKS \Anneosling) 

Aeroil Burner Co. 

Buffalo Denal Mt. Co. 

General Electric Co. 

Hauch Mig. Co. 

Universal Oxygen Co. 
PREHEATING ft BNACES 

Aeroil Burner Co, 

Buffalo Dental Mfg. Co. 

Giest Mfg. Co. 

Hauck Mfg. Co. 

Imperial Brass Co. 

Superior Oxy-Acetylene Machine Co. 
GAS BURNERS (Preheating) 

Air Reduction Sales Co. 

Superior Oxy-Acetylene Machine Co. 

Universal Oxygen “o 
GAS FLOW INDICATORS 

Hanau Engineering Co. 
GAUGES 

u. 8 Gauge Co. 
GENERATORS (Oxygen or Hydrogen) 

Burdett Oxygen Co. 

The Electrolabs Co. 

International Oxygen Co. 

Universal Oxygen Co. 

GLOVES (Welders Asbestes) 
Burdett Oxygen Co. 
Davia-Bournonville Co 
Electric Arc Cutting & Welding Co. 
International Oxygen Co. 
Imperial Brass Co. 

Torchweld Equipment Co. 

F D. Farnum & Co. 

Weldit Acetylene Co. 

GOGG 
Chicago Eye Shield Co 
The Alexander Milburn Co. 
Imperial Brass Co. 

Willson Goggles, Inc, 
GRINDING MACHINES 
HARDENING Ft RNACES 

Aeroil Burner Co. 

Buffale Dental Mfe Co. 

General Electric Co. 

Hauck Mfg. Co. 

HOSE (Oxygen and Acetylene) 
Air Reduction Sales Co. 
Burdett Oxygen Co. 

Bermo Supply Co. 

Buffalo Dental Mfg. Co. 

Davis-Bournonville Co. 

Kentucky Oxygen-Hydrogen Co. 

International Oxygen Co. 

imperial Brass Mfg. Co. 

K-G Welding & Cutting Co. 

Oxweld Acetylene Co. 

Superior Oxv-Acetviene Machine Co. 

Torchweld Equipment Ce. 

United States Welding Co. 

Universal Oxygen Co. 
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Weldit Acetylene Co. 

HUSk UNIUNS 
Aeroil Burner Co. 
Air Reduction Sales Co. 
Bermo Supply Co. 
K-G Welding & Cutting Co. 
Hauck Mfg. Co. 
International Oxygen Co. 
Superivit Uxy-Avcetyiene Machine Co. 
Torchweld Equipment Co. 
Universal Oxygen Co. 


HYDROGEN GENERATING APPARATUS 
Burdett Oxygen Co. 
Electrolytic Oxy-Hydrogen Laboratories, Inc 
International Oxygen Co. 
Universa! Oxygen Co. 
HYDROGEN PLANTS 
Burdett Oxygen Co. 
Electrolytic Oxy-Hydrogen Laboratories, Inc 
International Oxygen Co. 
Universal Oxygen Co. 
KEROSENE PREHEATING TORCHES 
Alr Keduction Saies Co. 
Hauck Mfg. Co. 
The Imperial Brass Mfg. Co. 
Imperial Brass Co. 
VUaweid Acetylene Co. 
Smith's Inventions, Inc. 
Superior Oxy-Acetylene Machine Co. 
Nbnaih VAtv ne 
Air Reduction Sales Co. 
Burdett Oxygen Co. 
The Bastian-bBiessing Co. 
Universal Oxygen Co. 
Bermo Supply Co. 
Buffalo Dental Mfg Co. 
Federal Brass Works. 
General Welding & Egqpt. Co. 
‘The Imperial Brass Mfg. Co. 
K-G Welding & Cutting Co, 
Superior Oxv-Avcetyiene Machine Co 
Torchweld Equipment Co. 
NICKEL FLUX 
American Flux Co. 
NITROGEN 
Air Reduction Sales Co. 
Linde Air Products Co. 
OLL BLKNLMS : &reneating) 
Aeroil Burner Co. 
Air Reduction Sales Co. 
Gas Products Assn, 
The Imperial Brass Mfg. Co. 
Oxweild Acetylene Co. 
H. A. Smock 
Superior Oxy-Acetylene Machine Co. 
OALIGEN ‘(Compressed in Cylinders) 
Air Reduction Sales Co. 
Burdett Oxygen Co. 
Gas Products Ass’n. 
International Oxygen Co. 
The Linde Air Products Co 
Swift & Co. 
Universal Oxygen Co. 
OXYGEN AND HYDROGEN GENERATING 
EQUIPMENT 
The Electrolabs Co. 
Burdett Oxygen Co. 
Gas Products Assn, 
International Oxygen Co. 
Universal Oxygen Co. 
OXYGEN CYLINDERS 
PIPE WELDING 
Metal & Thermit Cerp. 
Preheaters Giest Mfg. Co. 
PREHEATING FURNACES (Artificial or 
Natural Gas and Oil Fuel 
Giest Mfg. Co. 
PREASSUKn GAUGES 
Aeroil Burner Co. 
Air Reduction Sales Co. 
Bastian & Blessing Co. 
Bermo Supply Co. 
Burdett Oxygen Co. 
Davis-Bournonvilie Co. 
Federal Brass Works. 
Hauck Mfg. Co. 
Harris Calorific Co. 
International Oxygen Co. 
The Imperial! Brass Mfg. Co. 
Oxweld Acetylene Co. 
Smith’s Inventions, Inc. 
Superior Oxy-Acetylene Machine Co 
U. 8. Gauge Co 
Torchweld Equipment Co. 
United States Welding Co. 
Universal Oxygen Co. 
Weldit Acetylene Co. 
REGULATING VALVES (Acetylene) 
Air Reduction Sales Co. 
e Rastian-Blessing Co. 
Bermo Supply Co. 
Burdett Oxygen Co. 
Davis-Bournonviile Co. 
Federal Brass Works. 
Hauck Mfg Co. 
Harris Calorific Co. 
International Oxygen Co. 
The Imperia! Brass Mfg. Co. 
K-G Welding & Cutting Co. 
Oxweld Acetylene Co. 
Smith’s Inventions, Inc. 
Superior Oxy-Acetylene Machine Co 
Torchweld Equipment Co. 
United States Welding Co. 
Universal Oxygen Co. 
Universal Regulator Co. 
Weldit Acetylene Co. 
REGULATING VALVES (Hydregen) = 
Air Reduction Sales Co. 
The Raatian-Blessing Co. 
Rurdett Oxygen Co. 
Bermo Supply Co. 
Federal Rrass Works. 
Harris Calorifie Co. 
International Oxygen Co. 
The Imperial Brass Mfg. Co. 
Universal Oxygen Co. 
Weldit Acetylene Co. 
REGULATING VALVES (Hyd 
Universal Regulator Co. ay a 
Harris Calorific Co. 
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K-G Welding & Cutting co 
Superior Oxy-Acetylene Ma 
Smith's Inventions, Inc. 
Torchweld Equipment Co 
Universal Oxygen Co 
Weldit Acetylene Co. 
REGULATING VAt YES 
Air Reduction Sales Co. 
The Bastian-Blessing Co 
Bermo Supply Co. 
Universal Oxygen Co. 
Weldit Acetylene Co. 
SOLDERS 
Rhode Laborator Supply « 
TORCHES (Oxy-Acetylene Weldine . 1d 
Cutting) 
Air Reduction Sales Co. 
The Bastian-Blessing Co 
Bermo Supply Co. 
Burdett Oxygen Co. 
Davis-Bournonville Co 
Federal Brass Works. 
Harris Calorifie Co. 
International Oxygen Co 
The Imperial Brass Mfg (Co 
K-G Welding & Cutting Co 
Victor Oxy-Acetylene Eqpt. Co 
Kentucky Oxygen-Hydrogen Co 
The Alexander Milburn Co 
Oxweld Acetylene Co. 
Prest-O-Lite Co. 
pre tee pean Ine. 
uperior Oxy-Acetylene Machine 
The Thermalene Co. o 
Torchweld Equipment Co. 
United States Welding Co 
Universal Oxygen Co. 
TORCHES {Oxy Hisar 
xy-Hydrogen Welding ‘ 
Cutting) y 14 ling and 
Air Reduction Sales Co. 
The Bastian-Blessing Co 
Harris Calorific Co. 


{Oxygen 





Texas Headquarters for Weldin 
and Cutting. The Best E.guippe 
Plant in the State. 


Southern Welding & Machine (o 
212-14 College Street 


San Antonio, Texas 








WE weld broken machinery and auto 
parts. Aluminum crank cases a spe- 
cialty. Welders and brazers of a!! 
metals, Custom weiding for the trade. 
Let us figure on your requirements 
Imperial Brass Mfg. Co.,Welding Dept., 
508-510 S. Racine Ave., Chicago, III, 











Burdett Oxygen Co. 
Federal Brass Works. 
Harris Calorific Co. 
Davis-Bournonville Co 
International Oxygen Co. 
The [Imperial Brass Mfg. Co. 
K-G Welding & Cutting Co. 
Oxweld Acetylene Co. 
Superior Oxy-Acetylene Machine Co 
Smith’s Inventions, Inc. 
Torchweld Equipment Co. 
United States Welding Co 
Universal Oxygen “o. 
Victor Oxy-Acetylene Eqpt. Co 
Weldit Acetylene Co. 

SCORED CYLINDERS 
L. Lawrence & Co. 

SEAM WHLDEKS (Electric) 
General Electric Co. 


TANK CONNECTIONS (Oxygen and Acety 
lene Adaptors) 
Air Reduction Sales Co. 
International Oxygen Co. 
Superior Oxy-Acetylene Machine Co 
The Imperial Brass Mfg. Co 
Torchweld Equipment Co. 
Universal Oxygen Co. 
Weldit Acetylene Co. 
THERMALENE-GAS 
The Thermalene Co. 
THERMIT WF! DING 
Metal & Thermit Corp. 
a (Gasoline and Kerosene Prehest 
« 


Aeroil Burner Co. 

Air Reduction Sales Co. 
Buffalo Dental Mfg. Co. 

The Imperie! Brass Mfe Co 





Davis-Bournonville Co. 
147 W. Austin Ave. Chicago 


Davis-Bournonville (o. 
Marion Jersey City 





Davis-Bournonville Co. 
316 Penn Ave. Pittsburgh 
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Union Carbide Sales Company 


New York City, 
Carbide and Carbon Building 


Chicago, IIl., 
Peoples Gas Building 


San Francisco, Cal. 
Kohl Building 


SOLE DISTRIBUTORS OF 


UNION CARBIDE 


‘‘World’s Best Quality—Highest Gas Yield” 














Packed in Blue and 
Cray Drums 






33 x 2 in. 





2 x 3 in. 


on hand: 


ALABAMA 
Rirn ingham—1916 Morris Ave. 
Mobile—16 S. Commerce St. 





Monigomery—114 N. Perry St 
ARIZONA 

Phoenix—42 8. Central Ave. 
ARKANSAS 


Fort Smith—15 N. 4th St. 
CALIFORNIA 

Fresno—932 H St. 

Lows Angeles—639 Gibbon St. 

Sacramente—1523-31 Front St. 

San Diewo—326-236 Fifth St. 

San Franeclseo—Kohl Building. 
COLORADO 

lenser—Nineteenth and Wazee Sts. 
CONNECTICUT 

Hartford—412 Trumbull St. 
DISTRICT OF COLUMBIA 

Washington—Maryland Ave. and 9th 8t., 

Ss. W 

FLORIDA 

Jacksonville—615 W. Bay St. 
Tampau—107 Madison St. 
GHROKGIA 

Atluntu—-Cor. Haynes and Rhodes BSts., 

P O. Box 1544. 


Savunnah—Ogeechee Canal, South of 
Bay St., P. O. Box 78. 

ILLINOIS 

Chicago—Peoples Gas Bidg.. Michigan 


Bivad 
Decatur—133-147 W. Williams 8t 
Fast st. Loulx—600 Walnut Ave, 
Peorita—100-110 Edmund St. 
Monmouth—124 E. Archer Ave. 
Murion—315 S. Granite St., Box 1747. 
Quinev—922 S Kiehth St. 
Springfield—217 S 4th St. 
Streutor—i01 Eust Hickory St. 
INiMANA 
F vans. ile—1601 Iliinets St. 
Fort Wayne—2216 Broadway. 
Liclitttapottin—Llv-llz 5 Alabama Bt. 
Terre Inute—921 Wabash Ave. 
IOWA 
Davenport—11&8 Harrison St. 
lhex Moines—3rd and Elm Sts. 
Do citreregere sth and Washington Sts, 
Pert Dodge—10 S. 8th St 
Ottumwa—z07-9-11 S. Washington St. 
Blow City—925 Fourth 8t., P. O, Box 
{48 
Waterloo—1209 E. 4th St. 
KANSAS 
itt-burg—1l9 W. Third St. 
Salina—164 So 6th St 
Wichitu—635-643 West Douglas Ave. 
RRA ttcKY 
Lonisvitte—126 EB. Main &t. 
Middlesboro—1701 Cumberland Ave, 








“Union Carbide” 
spicuously, 
The following sizes are carried in stock in 100-lb. drums: 


1} x 2 in. 








We recommend our customers to select from the list. 
obtained. and addreas thetr ord: rs te “Union Carbide 
Please address request for information or apecta 


cS Eo ”~_’~—=@~=iRAFEU=ZC?IHT _QZzttfRfRnaaaaEEE 


Contractors’ 


For Oxy-Acetylene Welding Plants 


Flare Lights, Torches and 


Private and Municipal Lighting Plants 


“UNION CARBIDE.” 


—a large size. 


is packed in 100-lb. blue and gray drums marked con- 


—an intermediate size. 


4x 1/12 in. 


—a medium size. 


LOTISIANA 
New Orleans—819-21 Julia St. 
MAINE 
Portland—ti1 
MARYVEAND 
Baultinwre—19 FE. Lombard St. 
Cumberland—1 N. Liberty St. 
Sulishurs—Opp Fulton Station, 
MASSACHUSETTS 
Boston —( See Cambridge “A."’) 
Cambridge—2il Albany 8t. 
sSortnatichki—Napier St. 
MICE AN 
Detrolit—Grand River and Lorain i? 


Exchange St. 


Cirand Regeledn—500 Shawmut Ave. N 
Thre rrececet ret National Rank Ride 
Iron O etiteiail Stephenson Ave. 
dicheon 1 sett, \Naate 


Muskecon—303 W. Weseen Ave. 
Saxinaw—is30 No. Michigan Ave. 
Sault ste Maurie. 
MINS SOT A 
Minnenpolix—334 N. First St. 
Virginin—113 Chestnut St 
MIisSsrSsrEPrry 
Vie kxhure—1 212 
Ages es st 
Kansas City—1442 St. Louls Ave, 
Mt. deseph Sixth ot, Sta, “A,” 
St tonis—(See East St. louls, Ill.) 
NEBK ASKA 
Omahu—1007-9-1)3 Jones St., 
P.O 
NEW FRERSFY 
Camden—West and Clinton Sts. 


Washineton St. 


Union Sta. 


Jers) sy Citw—S54-58 Henderson St. 
NEW Vork 
Al buny—108 Third Ave. 
" ten “) tarvia St, 
enesee St. 


Buttato— 1338 Ge 
\ehange St. 
Snituertiie. 
Daneecneteus 11 New York Ave 
Kingston -O'Nell St., near Broadway, 
New Vork. 
Nincarn Bolle, 
Pouchkeepaie—Smith St. and 
eth P PR Tracke 
Utien—138 Hotel &t. 
aa foe n 172 Court St. 
Whitetail —22 Mate St. 
Ne ‘ wes 
Pv ee eV etab at atte Rox 777. 
Raleleh—1290 So. Salisbury St. 
Witmingten—Room 16 Masonic Temple, 


and Rallroad PI. 


N. Y¥., N. B. 


r Front St 
Wore wien, 
Foreo—Fifth St. & Second Ave., North. 
ote 
Cranton—490 Watnut Ave. 8. B. 
Cincinnati—67 Plum 8&t. 


Cleveland—601 The Citizens’ Bullding. 


Gales Company 





the city from which the quickest delivery and 
" at the diatributine point selected areorm panied by remittance, 
| corresvondence to either the New Vork or Chicago office. 





—finely crushed size. 


Union Carbide in the Generator sizes above listed will be shipped direct to consumers from a 
Union Carbide Sales Co. warehouse at any one of the following points where large stocks are kept 


Columbus—330 Dublin Ave. 
Duy ton—812-828 E. First St. 
Linu’: 322 East High St 
Mansfield—40 West Third St. 
Steubenville—324-343 North 7th St. 
Tolkde—iis S Erie &t 
Youngstown—Jones and Brittain Streets, . 
Zanessitle—Main and Secunu ats 
OR? Vveraawy 
Okinhoma City—4 West Park Place. 
Tulsa—i—11 No. Boulder St. 
OREGON 
Portiand—Fifteenth and Hoyt Sts. 
PEN SSVEVANEA 
Reaver—359 Reaver St. 
Du Bois—Webber Ave. and Fro-nklin St. 
teri. tee Chestnut St 
. Greenshure—Clark and George 8t. 
Harrishurg—627 Walnut St. 
Jvuhn<town—Messenger St. & B. & O 
R R 
Pittsburgh—1202 Chamber of 
merce Building. 
DPotts.ille— allroad and Sanderson Sts. 
Reranton—Penn Ave. and Vine St, 
Shamokin—5th and Walnut Sts. 
Willlamspert—Canal and Court Sts. 
ROTH CAROTINA 
Charleston—No. 3 Liberty St. 
TENNESSEE 
Chattanooga—627 


Com- 


Volunteer State Ins. 





Ridge 
Knox ville—424 West Depot Ave, 
View on it ATI South Main St 


Nash ville—1056-107-199 Broadway. 
TRS \s 


Dalles—Empire Transfer & Storage Co., 
Wood and Market Sts, 

Fl Paso—F. O. Box 103. 

Housten—PRaker and Cedar Sts.. Rox 746, 

San Antonio—Cor. Leal and N. Salado 


Waco—13th and Mary Sts. 
a ° 


Salt Lake City—118 W. Second South 8t. 
Vi we ENON 
Tvneththope--1294 Commerce St. 
Norfolk—513 Front &t. 
Ki hevemd—tstn and Cary Sts. 
WEST VIRGINIA 
Blvefield—195 Roanoke St. 
Charleston—Reonad St. and K. & M. R. R. 
Fuirmont—"A" Street 
Tientinetenmn—2°O Wd Avenne 
Dl rtten, ot athe & McColloch Sts, 
Var NE. TON 
Se chen te nih Firet Ave 
Spokane—711 Rallroad Avenue, 
Ww 1. xen 
fo-mse. Front and Kine Streets, 
Madioon—-613.19 Williamson Street. 
Milwaukee—120-134 Jefferson St. 


lowest freight rate can be 
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AYTOMOBILE WELDING 


With the OXY-ACETYLENE FLAME By M. Keith Dunham 
167 Pages Price $1.50 Fully Illustrated 


This is the only complete book on the “Why” and “How” of Welding 


Explains in a .imple manner apparatus to be used, its care, and how to con- 
struct necessary shop equipment. Proceeds then to the actual welding of all 
sutomobile parts, in a manner understandable by everyone. 

Gives principles never to be forgotten. Aluminum, cast tron, steel, copper, 
brass, bronze and malleable iron are fully treated, as well as a clear expiana- 
tion of the proper manner to burn the carbon out of the head. 

Automobile Owners, Garage and Service Stations, Blacksmiths and Machine 





Reduce Overhead Expense 


of the utmost value, since the perplexing 
shown. 


CHAPTER 1.—APPARATUS 
KNOWLEDGE. 
Oxygen Supply—Care of Oxygen 
Cylinder—Acetylene (CGeneration— are 
of Generator— Regulators— are of 
Regulator — Creeping Regulators — 
Gauges—Care of CGauges—Welding 
Torch—Care of Welding Torch— 
Effects of Heat—Hose and Goggles 
CHAPTER II.—SHOP EQUIPMENT 
AND INITIAL PROCEDURE. 
Preheating Agencies—Welding Ta- 
ble—Location of Welding Outfit— 
Starting the Welding Outfit—Adjust- 
ment of Flame—Principle of Weld- 
ing—General Welding Knowledge— 
Welding Rods and Fluxes—Choice of 
Tip—Expansion and Contraction. 


CHAPTER I1I1.—CAST IRON. 

Simple Welding—How to Hold the 
Flame—Hard Cast Iron—Pin Holes 
and Blow Holes—Lug on Cylinder— 
Water Ou linder Welding— 
Compression Head— Finishing 
Testing—Scored Cylinders—Cylinder 
Parts—F ly Wheels—Pistons—Crank 
Cases — Babbitted Bearings — Valve 
Guides—Preserving Threads—-Concin- 
sion of Cast Iron. 

CHAPTER IV.—ALUMINUM. 

Use of —Welding Knowledge—Pud- 
dle System—Flux System—Compari- 
son of Systems—-Welding Red—Prep- 
aration of the Weld—Inlet Manifold— 
Arm of Crank Case—Welding the Arm 
Without Taking Out the Motor—Preak 
in the Case—Welding Cold 
—Wrong Method of Setting Up—Lig 


Shops, as well as industries using the oxy-acetylene flame, will find 
to a melting point are fully explained and the proper metiiods Ww overcome them 


CONTENTS 


this book 
problems arising when meta) is heated 


or Boss Welding—Preheating the Case 

Gas Preheating Flame—One Side or 
Both—Collapse of Weld—Broken Bear- 
ings—Direction of Welding—Shrinkage 
Cracks— Missing Parta—F inishing— 
~— Moulded Castings—Body—Other 
Parts. 

CHAPTER V.—STEEL. 

Welding Knowledge— What the 
Flame Does to Steel—The Welding 
Rod—Simple Welding—Position of 
Flame—Reinforcing the Weld—Frame 
Welding—Lengthening the Chassis— 
Tube Housings—Worn Parts—Gear 
Welding — Case Hardening — Light 
Metal Welding—Gasoline Tank— 
Welding Adjacent to Rivets—Shaft 
Welding—Construction of Varte 
CHAPTER VI.—MALLEABLE IRON, 

COPPER, BRASS, BRUNZE, 

How to Detect Malleable lron— 
Brazing Malleable Iron—Rear Hous- 
ing—Reinforeing the Braze—Brazing 
Tube to Housing—Building Up Worn 
Parts—Copper—Brass and Bronze— 
Silver Soldering. 

CHAPTER VII.—CARBON BURN- 
ING AND OTHER USES OF OXY- 
JEN AND ACETYLENE. 
Principle of Carbon Burning— 
Method of Operation—Lead Burning— 
Soldering—Case Hardening—Heating 


ses. 
CHAPTER VIII.—HOW TO FIGURE 
COST OF WELDING. 
Oxygen Consumption—Dissolved 
Acetylene Consumption—Torch Con- 
sumption Test—Acetylene Generator 
Consumption—Cost Card—Conclusion. 





Welders do their preheating jobs at less cost thar 


charcoal or artificial gas. 


There is absolutely no SMOKE or NOXIOUS G 


and the DIRT that accumulates when charcoal! is 
eliminated. 

The burners are readily regulated to the desired 
by merely regulating the OIL VALVE. 

HAUCK KEROSENE 


PREHEATERS are sim: 
OPERATE, and easy to HANDLE. They are eq 


with hand pump; 
for three hours. 

Write us for descriptive matter, or, 
to send you an outfit ON TRIAL. 


Hauck Manufacturing Co. 


one pumping will operate the 


still better 


4 


Makers of Oil Burning Equipment for over 20 years 


Sent to any address Post 


Sent to any addrew Foto THE WELDING ENGINEER Sis coartarest: 


CHICAGO ILLINOIS 


126-134 Tenth Street Brooklyn, N. Y 














Hauck Mfg. Co. 
International Oxygen Co. 
The Imperial Brass Mfg. 
Oxweid Acetylene VCo. 
The Prest-O-Lite Co. 
Superior Oxy-Acetylene Machine Co 
United States Welding Co. 
West'nghouse Electric & Mfg. Coe 
Bermo Supply Co. 

Burdett Oxygen Co. 
Davis-Bournonville Co. 

Federal Brass Works. 
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International Oxygen Co. 

Kentucky Oxygen-Hydrogen Co. 
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Smith's inventions, Inc. 

Superior Oxy-Acetylene Machine Co 
Universal Oxygen “o 

The Alexander Milburn Co. 
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Air Reduction Sales Co. 
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Electric Arc Welding & Cutting Co 
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Westinghouse Elec. Mfg. 

WELDERS’ GLOVES 
Air Reduction Sales Co. 
Chicago Eve Shirld Co. 
Electric Are Cutting & Welding Co 
International Oxygen Co. 

The Imperial Brass Mfg. Co. 
Universal Oxygen Co. 
Weldit Acetylene Co. 


Co 


WELDERS’ GOGGLES 
Air Reduction Sales Co 
Burdett Oxygen Co. 
The Imperial Brass Mfg. Co 
Chicago Eye Shield Co. 
International Oxygen Co. 
Universal Oxygen Co. 
WELDERS MASKS 
General Electric Co. 
Torchweld Equipment Co 
WELDING RODS AND WIRE 
Air Reduction Sales Co 
Electric Are Cutting & Welding Co 
Atlas Foundry Co. 
Bierman-Everett Fdy Co. 
Burdett Oxygen Co. 
William Cramp & Son 
Kentucky Oxygen-Hydrogen Co 
The Imperial Brass Mfg. Co 
Federal Tool & Alloy Steel Corp 
International Oxygen Co. 
Oxweld Acetylene Co. 
Page Steel & Wire Co. 
Torchweld Equipment Co 
Transportation Engineering Corp 
Universal Oxygen Co. 
Weldit Acetvlene Co. 
WIRE AND CABLE (Asbestos Insulated 


ALPHABETICAL INDEX TO ADVERTISERS 


Aeroil Burner Co.. 
Air Reduction Sales Co 
Anti-Borax Compound 
Alloy Products Co....... 


Atlantic Welding Works............... 


Atlas Foundry Co......... 


Bastian-Riessinge Co., 
Bermo Supply Co oa 
Bierman-Everett Fdy. Co. 
The Ruckeve Welding & Sup. Co.. 
Buffalo Dental Mfg. Co 
Burdett Oxygen Co...... 


Chicago Eye Shield Co.. 
Commercial! Acetylene Supply Co. 
Cortland Welding Compound Co 


Wm. GROMD B BOMB ccccc cosveccceces a» 


D 
Davis-Bournonville Co.. 
K 


The Electrolabs Co..... 
Electric Arc Welding & 
KF 


‘F. D. Farnam & Co 
Federal Brass Works. 


Federal Too! & Alloy Steel Corp awite & s 


General 
Giest Mfg 


G 
pS ee re ee 
L ith Cen cad ee ened ee aweée ce 
General Welding & Equipment Co...... 


a: PD: IR des do evecraccecexeeuan 13 
too un Gas Tank Recharging Co....... +s nein’ Te 
ee SU IIe obs inc ces ccevemededs 21 

15 H 
7. oe Se, Cee Gi iewge dn 0 ccccei dn owvadowes 57 
eos § Hauck Manufacturing Co..........ccceeee0 8 
58 BiyGrem Mmgineeting OO... cvcccccccccsecccs 56 
30-31 Renpestead Meese Boe, CO... cccecccccccsccsecs 18 
54 EnGermeatiomal GERBER CO. .cccccccccsccises 57 

9 c 
--. 58 Kentucky Oxygen-Hydrogen Co. .......... 55 
bite ee K-G Welding & Cutting Co.............. 21 

— L 

Shee Bae PyepGeee Ge. occ cee cccccccecsae 22 

a Rn nr Ci bat. Sw eae eereeee ee 14 

-Back Cover ar I, i aires 60 ce coh ch eb eesocets 53 
49 M 

+++ Il Metal G@ THeTMAt COOP. oo. ie cccccccsvvens 19 

The Alexander Milburn Co..............++. 41 
heoe oD p ee, UO Oe See eee 58 

BEOGSTE TINGS Ginn 0.0 fb c Hose cesiewss 49 
coos 36 3 
bon) ee TERAISREE GEE "Gi ic kc cn.dc cccecccsapsenve 3 

0 
16 Oxweld Acetylene Co...........+0.5-. stn 8 
bod ae - 
ta of ae EO 

Portland Brazing Machine Works....... 7 
oe Se Pr ee as RE. so eee abs ceaccess 39 
éocne Q 
os a Quast Are Weldtrede Ce...ccccccsccceses 41 


D. & W. Fuse Works, Genera! E 
R 
Rohde Laboratory Supply Co 


Rocktgas Products Co 

Rochester Welding Wks... 

John A. Roebling’s Sons Co 
8 

Inc. 


Smith's Inventions, 
Bi... MB. GRRGOR. che cviestecves> 
Superior Oxy-Acetylene Macl 
el SR 
Southern Welding Machine Co.. 
BwhtE &..Ge, dros covcccsscss 
Standard Mfg. Co......... 
Shawinigan Products Corporation 
= 
The Thermalene Co.. ° : 
Torchweld Equirment Cc cee 6 eet 
Transportation magincoring Corp 


Union Carbide Sales Co...... 
United Marine Contracting Corp 
WraS eee I Gai ew eescccccs ; 
United States Welding Co. 
Universal Oxygen Co.... rae 
Universal Regulator Co.... 


Victor Oxy-Acetylene Eqpt. Co 
w 


Westinghouse Elec. Mfg. Co..... 
Weldit Acetylene Co..........-- 
Wm. Wharton, Jr., 
Willson Goggles, 


& Co., 
EMG. cccccs 














THE 





WELDING ENGINEER 









Universal Oxygen 
Company wisconsin 


MANUFACTURERS 





Most 


efficient 


generator 


for 
producing 


Oxygen 
and 


Hydrogen 


PRICES 
AND 
PARTICU- 
LARS 


ON 
REQUEST 













SHEBOYGAN "cen HYDROGEN 








= 


ELECTROLYTIC OXYGEN & 
HYDROGEN CELL MODEL C 








Welding Rods 


CAST IRON 
MALLEABLE IRON 
NORWAY IRON 
NICKEL STEEL 
VANADIUM STEEL 
CAST ALUMINUM 
MANGANESE BRONZE 
TOBIN BRONZE 


FLUXES FOR WELDING 
ALL MATERIALS 


QUALITY GUARANTEED 


Bierman-Everett 
Foundry Co. 


133-153 So. 20th St. _— Irvington, N. J. 
































SOLFRUNT 
(Patented) 


trade Mark 


DEVELOPED TO MEET THE RE- 
QUIREMENTS OF THE INDUSTRY— 


. S, oxy-acetylene gauges have con- 








clusively proven they are superior in every 
way. 

THE DESIGNS ARE PATENTED and 
embody exclusive features. 
INVARIABLY THEY ARE USED ON 
THE BEST EQUIPMENT—-in every line. 


U. S. GAUGE CO. 
37 Liberty St., New York, U.S. A. 


Chicago Detroit Boston Philadelphia 
New Orleans San Francisco Birmingham Montreal 


Distributing Agents Thruout the World 
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SMITH’S 


Kerosene Pre-Heating Torch 


—totally eliminates the bother and expense of building 
charcoal fires for pre-heating work. 
vice draws kerosene from an open tank by 
vacuum suction, and converts it into 
gas atthe nozzle. It generates 


a flame from 6 inches to 
4 feet in length. When 
guided by bricks around 
a circular or block cast- 
ing, the flame will be of 
equal intensity at all 
points of the casting be- 
ing pre-heated. The 
torch lights instantly 
without being heated. 


This de- 












Septi 














SMITH’S INVENTIONS—furnish a complete line of oxy-acetylene equipment. Inquire of your jobber. 


Smith’s Inventions, Inc. 


Department 1 


Smith’s Oxy-Acetylene Equipment 








Minneapolis, Minn. 




















Roebling Welding Wire 





For 
Electric 


and 


Gas 
Welding 








JOHN A. ROEBLING’S SONS COMPANY 





Trenton, New Jersey 
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ELDING RODS 


Parsons’ Manganese Bronze Rolled Welding Rods 
the Strongest Bronze Made 
for high-fire Brazing and Oxy-Acetylene 














A strong weld of fine close grain and exceed- 


Welding of Malleable Iron or Bronze and ingly tough texture is always the result where 
Brass castings assure a faultless, flawless job. Cramp s W elding Rods are usesd., ; 
This is another example of the “Cramp” stand- We can also furnish Welding Rods of Cramp’s 
ard of quality. This scientifically perfected Cast ‘Iron, Cramp's Norway Copper Covered 


. ; Iron, Cramp’s Vanadium Steel, Cramp’s 
metal is the result of long years of experience. Drawn Aluminum, Cramp’s Cast Aluminum, 


Its fine physical properties make it especially Cramp’s Swedish Iron and Soft Brass Brazing 
suitable for welding purposes. Wire. 













| We furnish and will be glad to estimate 
|| on all kinds of brass and bronze castings. 








me 








ne Building Co., Philadelphi 





The William Cramp & Sons Ship & Engi a 











SUN-LITE CARBIDE 


PACKED IN BROWN DRUMS 





For Acetylene Compress- 
ing Plants, Oxy-Acetylene 
Welding Plants, House 
Lighting Generators, 
Contractors’ Torches, 
Ete. 


| IN 100 Ib. DRUMS 


In All Commercial Sizes: 








3%" x2" 
| a" xy" 
14" x #%" 
144" x1/1I2" 
MINERS’ LAMP 











“Sun-Lite” Carbide is carried in stock in all large cities. Write for nearest sales agency, 
from which shipments will be made direct to consumer. Some desirable territory for a Sales 
\gency proposition still open. Address all correspondence to Home Office. 


GAS TANK RECHARGING COMPANY, Milwaukee, Wisconsin 
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An Efficient, Effective Arc Welder that 
Will Increase the Scope of Arc Welding 
| in Any Shop— 


Westinghouse Safety First Type 
815 Motor-Starting Switch. 
Quick Make and Break. No 
Exposed Current Carrying 
Parts 



























Ammeter and Voltmeter, Enables Operator to 
Easily observe Welding Current and Polarity 


Ficld Regulating Rheostat. 21 Steps less than 
9 amperes per step,over working range from 
Leads to Power Supply, Easily 50 to 225 Amperes. 
Connected 
sear. Excellent Commutation 
Ample Brush Surface 





Type CS Motor. External Con- 
nections for 220 or 440 Volts. 


Ball - Bearing Front 
Type SK Generator Gives “Pep 


| and Rear 
and Stability” Required at the 
Arc to Secure Proper Penetra-g 
tion and Fusion 
Exciter 


Commutator 
Protecting Cover. 


Light, Strong, Roller - Bearing, 


Easy Running Truck 
Leads to Electrode Holder 


Easily Connected. 


Below is given a partial list of users of Westinghouse Weld- 
ing Equipment: 









1. American Car & Foundry Co. 13. Lehigh Valley R. R. 

2 A. T. & Santa Fe R. R. 14. New Orleans Great Northern R. R. 
3. Baldwin Locomotive Works 15. Norfolk & Western R. R. 

4. Baltimore & Ohio R. R. 16. Pennsylvania Railroad 


>» 


5. Bangor & Aroostook R. R. 

6. Boston & Maine R. R. 

7. Buffalo, Rochester & Pittsburgh 
R. R. 


g. Canadian Government Railways 


a 


. Philadelphia & Reading R. R. 
Pittsburgh & Lake Erie R. R. 
Pressed Steel Car Co. 

. Seaboard Air Line R. R. 


_ 
oO - 














nw 


9, Chesapeake & Ohio R. R. 21. Texas & Pacific x. RB. 

10. Chicago, Burlington & Quincy R. R. 22. Union Pacific R. R. 

11. Chicago & Northwestern R. R. 23. Western Maryland R. R. 
9 


ws 


12. Chicago Great Western R. R. . Western Railway of Alabama 








Repeat orders for this portable Arc Welder are constantly being 
received from large railroad and machine shops. 


Send for Arc Welding Circular No. 7149. It is a complete treatise 


on arc welding. 


Westinghouse Electric & Manufacturing Company 
East Pittsburgh, Pa 


Sales Offices In All Large American Cities 


WESTINGHOUSE 
ELECTRIC 
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BUY THEPUREST 
OX YGEN 


if You Want Dependable Results 
Electrolytic Oxygen isover99” Pure 


URE OXYGEN isessential to successful welding and cutting. 
In these days of increasing costs and labor shortage you cannot 
afford to experiment with inferior products which always mean un- 
certain results and often mean failures. There is no excuse for using 
oxygen that contains impurities; the Gas Products Association plant 
nearest you can supply chemically pure Oxygen and Hydrogen of 
Uniform Quality, and they are organized to give you prompt and 
satisfactory service. 


Write to the Office Nearest You for Full Information 





Stop Guessing About the Gas You Use 
Use Electrolytic Gases and be Sure 


ELECTROLYTIC PLANTS EVERYWHERE 


CALIFORNIA 
California Burdett Oxygen Co., Los 
Angeits 
California Burdett Oxygen Co., Oak- 
land. 


COLORADO 
Burdett Oxygen Co., Denver 


ILLINOIS 
National Oxygen Co., Chicago 
Acme Orygen Co., Chicago 
Burdett Oxygen & Hydrogen Co., Chi- 
cago 
Electrox Co., Peoria 
Swift & Co., Chicago 


INDIANA 
Indiana Oxygen Co., Indianapolis 
Logansport Oxygen Co., Logansport 


IOWA 
Bettendorf Oxygen Hydrogen Co., 
Bettendorf 
KENTUCKY 


Kentucky Oxygen & Hydrogen Co., 
Louisville 
MANITOBA 
Auto Lite Gas Co., Ltd., Winnipeg 


MICHIGAN 
Michigan Ox-Hydric Co., Muskegon 
National Oxygen Co., Detroit 
Burdett Oxygen Co. of Detroit, Detroit 


MINNESOTA 


Commercial Gas Co., Minneapolis 


MISSOURI 
Oxygen Gas Co., Kansas City (two 
plants in Kansas City) 
St. Louis Oxygen Co., St. Louis 


MONTANA 


Mountaineer Welders Supply Co., 


Butte 
NEBRASKA 
The Balbach Company, Omaha 
OHIO 
Burdett Oxygen Co. of Cleveland, 
Cleveland 
Gas Products Co., Columbus 
Ohio Electrolytic Oxygen Co., Cincin- 


nati 
Clarke Chemical Co., Wickliffe 
OKLAHOMA 
Burdett Oxygen Co. of Oklahoma 
Oklahoma City 


OREGON 


Portland Oxygen & Hydrogen Co., 
Portland 


PENNSYLVANIA 
Burdett Oxygen Co., Philadelphia 
(plants at Chester and Norristown) 
Burdett Oxygen & Hydrogen Co., 
Pittsburgh 
National Oxygen Co., Erie 
TENNESSEE 
Burdett Oxygen Co., Chattanooga 
TEXAS 
Acme Oxygen Co., Ft. Worth. 
Burdett Oxygen Co. of Texas, Ft. 
Worth 
Magnolia Gas Products Co., Houston 
UTAH 
Whitmore Oxygen Co., Salt Lake City 
Utah Burdett Oxygen Co., Salt Lake 
City 


WASHINGTON 
Washington Burdett Oxygen Co., 
Seattle 
WISCONSIN 


Universal Oxygen Co., Sheboygan 
BRITISH COLUMBIA 
Compressed Gas Co., Ltd., Vancouver 


GAS PRODUCTS ASSOCIATION 


801 MARQUETTE. BUILDING 


CHICAGO 
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‘Preferred by the Operator J) 


“We find it difficult to get our operators to work on 
the other machine after working on yours,’’ writes 
the manager of an Ottumwa (Iowa) plant. 


e 
ee 
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Well, you can’t blame them 


~ 


either. The operators are the 


Sis 


men, who, more than anyone 
else, are responsible for quick 
reliable results — who know 
just what they want in a weld- 
ing machine and who mean to 
get it if they can. 


Your welding operator is just 
as ready to appreciate the Lin- 
coln Arc Welder as these op- 
erators are. He _ probably 
knows that he could work 
20% faster on a Lincoln than 
~~ Apa oe = Install a Lincoln Arc W elder 


to do it? Bulletin 104-W tells you all about it 





Motor 


THE LINCOLN ELECTRIC CO. 


General C ffices and Factory, Cleveland, O. 


New York City Chicago Pittsburgh Charlotte, N. ¢ 
Buffalo Detroit Minneapolis Toronto 
Boston Columbus Philadelphia Montreal 
Syracuse 


The Lincoln Electric Co., of Canada, Ltd., Toronto-Montreal 


Agencies in other principal cities 
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thing New 
der the Sun 


S big truck, from which 
‘wo welders and four chip- 
may work simultaneously, 
handle jobs at shops, piers 
other points formerly in- 
accessible. Yi NN S 
Nine barges equipped with the latest / 
- arc welding and air devices— /}} 


three more with air only. Staff of ex- 
pert we ders. /H{}}| fi \N\\ \ 


UNITED MARINE | ||| 
CONTRACTING CORPORATION y HAA ni 
New York City Pepeilti | | q 


th 





Sant 


15 Whitehall Street 





Telephone I Jowling, Green 7420-7421-7422 
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§ Anti-Borax 
Mii), Welding Fluxes 
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[tPays to Use 
Only the Best 


Better, stronger and softer welds are more easily 
and more quickly made with Anti-Borax Weld- 
ing Fluxes. That’s real economy. 


For Cast Iron, Brass, Bronze 
Malleable Iron, Steel, Cast 
and Sheet Aluminum 
ANTI-BORAX FLUXES are scientific prepara- 
tons which weld at lower head, leave no scale, 


cleanse the molten metal, assist fusion, prevent 
cooling cracks, and leave metal soft at welds. 


Anti-Borax Fluxes are the best that money can 
buy, yet they cost no more—usually less than in- 
ferior brands. 





GUARANTEED to give perfect satisfaction or 
your money refunded. 


Write for price list and free samples. 


Anti-Borax Compound Company 


Fr. WAYNE, INDIANA 
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A Compact. Unit 
That Makes Good 


in Service 
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An Electrolabs Plant on a Balcony 


(Showing small space occupied) 


Flexibility is an important feature of the 
Electrolabs System. Though the Levin 
Cell is an absolute unit—a number of units 
can be supplied to meet your present de- 
mand and increased to keep pace with 
your increased requirements. It is a 
simple and economical system of supply- 
ing pure Oxygen and Hydrogen—the cost 
is, in fact, only a fraction of what you pay 
for “bottled gas.” 


That is why many of our installations have in- 
creased to double or triple capacity. There is 
no better testimonial than that for the value 
and service of Levin Cells. 


We are prepared to deliver complete installa- 
tions of any desired capacity. Write to our 
Engineers and obtain complete technical de- 
tails. 


The Electrolabs Company 


2635 Penn Avenue, Pittsburgh, Pa. 


Llectrakab 


FLECTROLYTIC GAS SPEC/AL/STS 





Branch Offices 
Morris Building Merchants Exchange Bidg. 
Philadelphia, Pa. San Franciseo, Calif. 


Under the Technical Supervision of Electrolytic Oxy-Hydrogen 
Laboratories, Inc. 


30 Church Street 
New York City 
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~REPETITION ‘Makes REPUTATIO} 


uniformly hi ity 
ws fg eA a 


Canadian Carbide 
a Teputation that makes 
the dealer glad.to sell 
and the customer insist 
onthe kind that does give 
e Gas per Pound; 
<5] 


SHAWINIGAN PRODUCTS CORPORATION 


\160 FIFTH AVENUE 
New York 


549 Mc CORMICK BUILDING 
Chicago 
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WELDOX 
Asbestos Welding Paper 


Send for a Free Sample 














No. 8-G for Natural Gas, $8.00 


T’S especially made for you—for the welder, not 
the casting. Not the ordinary paper manufactured 
for many uses, but a scientifically prepared, "ie g- 

fibre, pure asbestos paper developed for one purpose- 
to furnish a welding paper capable of withstanding hard 
usage and high temperatures without giving off : i 
and injurious smoke, gases and fumes. Your men nat- 
urally can do better work when WELDOX Asbest 
Welding Paper is used on every welding job. 


WELDOX Asbestos Welding Paper comes i: 
and 100 Ib. rolls, 36 inches wide. 


Preheating Blowpipes 


The two most essential points in welding 
are: 

FIRST: The use of a proper sized oxy- 
acetylene flame. 

SECOND: The saving of gas by preheat- 
ing your work for the oxy-acetylene flame. 

The first is under your control in the use 


of the oxy-acetylene apparatus you have 
selected. 





Test the Free Sample with a torch. Subject it to 
physical tests. “WELDOX” in your shop and available 
for every job will save in many ways: It lasts longer; 

it cuts out eye and lung sore for the welders; it there- 
fore aids in turning out better work in less time 


All rolls specially wrapped, and labeled “We!ldox’ 


Asbestos Mittens, plain or one finger and thumb. 
Asbestos Mittens, 23-inch length over all. 
Asbestos Gloves, 5 fingers. 

Asbestos Leggings, 16-in. to 30-in. lengths. 
Asbestos Aprons, made to specifications. 
Asbestos Masks. 

Asbestos Fibres. 

Asbestos Cloth. 


The second, we can aid you in by supply- 
ing the proper blowpipe for preheating pur- 
poses. 

We manufacture blowpipes for use with 
Coal Gas, Natural Gas, Gasoline Gas and 
Acetylene Gas, with Air Blast. 

Our catalog “B. X.” free for the asking, 


contains full description and prices. WANT 
ONE? 


Buffalo Dental Manufacturing Co. 


Buffalo, N. Y., U.S. A. 





If it’s Asbestos, we have it. 


F. D. Farnam & Co 
359 N. Wells St., Chicago, Ill. 
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You Make a 


“Good” Torch 


—why not get the 
Best Regulator? 


—why not? 


Make it a 
Federal 


“PEDERAL” Regulators have been 
passed by the National Board of Under- 
writers. Should a diaphragm, for any reason, 
become ruptured, the gas is released through 
special vent holes at the rear end of the front 
cap, absolutely preventing any possible chance 
of physical injury to the operator. 


“FEDERAL” Regulators are made of 


the very best materials by expert mechanics 
for expert welders who know the value of and 
appreciate absolutely dependable Regulators. 


Federal Brass Works 
Slst St and Kedzie Ave. CHICAGO 
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Pure Oxygen 


“A Reputation 
[mposes an Obligation” 


Swift Oxygen must pass 
the most rigid tests 
—must never vary 
from its highquality 
standard. 


Swift Oxygen is produc- 
ed in the largest 
electrolytic plant 
in the U.S. A—in 
ample quantities to 
render unequalled 
service to our 
customers. 


The use of Swift Oxygen in 
your plant will aid you in 
raising the standard ofthe 
work of your operators. 


The Name is Your Guarantee 





MNO 


Swift & Company, 


Oxygen Department 
Union Stock Yards Chicago, Il, 
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This Man is Doing Welding 
Cheaper Than You Can 


When firms begin to be able 
to underbid you on welding jobs, 
it’s time to study how they are 
doing it. 


The chances are they have an 
Imperial Acetylene Generator on 
the job making acetylene 2 to 4 
cents cheaper per cubic foot than 
you can buy it on the open mar- 
ket. Then, with an Imperial, 
they have no express bills, dray- 
age, or money tied up in cylinder 
deposits as you have. 


Protected by Safety Appliances 


Acetylene is made right off as 
needed, and you will never run 
short on a job. 


The Imperial Brass Mfg. Co. 


517 S. Racine Avenue 


The Imperial Generator is au- 
tomatic—generation of acety- 
lene starts when a torch is lighted 
and stops when it is extin- 
guished. So even is the pressure 
that no regulator is required. 
You can get an Imperial Genera- 
tor in 15, 25, 50 and 100 pound 
sizes, medium pressure, carbide 
to water type 


Write today for our free, illus- 
trated catalog which brings out 
the details about its money sav- 
ing, ease of operation, etc. 


Chicago, Illinois 


Makers of Welding, Cutting, Carbon and Lead Burning 


Equipment and Supplies 
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will put them back in service as strong and efficient as ever. 


The above illustration shows one of several similar large 
spindles repaired by Thermit welding by the Brier Hill Steel 
Company, Youngstown, Ohio. All of these broken spindles 
have been welded and restored to service, giving no trouble. 


Thermit welding will do the same for your broken 


Crankshafts 

Rolls and Pinion Necks 
Rolls and Pinion Pods 
Housings 

Shears 


Gear Wheels 

Drop Forge Sections 
Steam Hammers 
Locomotive Frames 
Charging Rams 


Truck Frames 
Trimming Frames 
Pinion Teeth 


and other 


Heavy Steel Sections 


Send for Pamphlet No. 


METAL & THERMIT CORPORATION 
120 Broadway, New York 





“* 329-333 Folsom Street, San Francisco 


7300 So. Chicago Avenue, Chicago, Ill. 
Factories located at Chrome, N. J., Wyandotte, Mich., East Chicago, Ind., 


CHRIS init Shhh hh hhh his 


1779 


15 Emily Street, Toronto, Canada =" 
1427-1429 Western Ave., Pittsburgh, Pa. 
-ersey City, N. J. 
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BURDETT OXYGEN COMP 





AND ASSOCIATED COMPANIES 


ELECTROLYTIC OXYGEN and 
HYDROGEN~ 99 72 % Pure 


Service /rom the following 


BURDETT PLANTS 


Seattle, Wash. Detroit, Michigan 

Los Angeles, Cal. Logansport, Ind. . 

Oakland, California Chattanooga, Tenn. 

Salt Lake City, Utah Cincinnati, Ohio ) 
) Denver, Colorado Pittsburgh, Pa. 

Oklahoma City, Oklahoma Chester, Pa. 

Fort Worth, Texas Norristown, Pa. 

St. Louis, Mo. Cleveland, Ohio 


Chicago, Illinois 
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“We guarantee to weld up your work at twice the speed and at one 
half the cost or you may return our welder for full credit.” 


This was the proposition we made one manufacturer. 










We made good—he kept the welder. 
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A.C. ARC WELDER 


Let us know what you are welding, and we might be able to make you a 


cq 














proposition which business judgment may force you to accept. 


GIBB INSTRUMENT COMPANY 


Factory and Offices: 348 Palmer Ave. E., DETROIT, MICH. 
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Sn aed TS Oa is sone The Latest Improved 
ie ae ; le ss __ K-G Cutting Torch 
— Style “M” 


The head is a drop forging of 
Monel Metal and the lock nut 
is also Monel Metal, which 
stands up to better advantage 
under the intense’ heat a 
torch head is subjected to. 


K-G WELDING & CUTTING CO, inc. srs cee 


929 Chestnut St., Philadelphia, Pa. 
105 Wood St., Pittsburgh, Pa. 


Main Office and Factory, 556 West 34th Street, New York City 12-1 east Harrison st.. chicago, 1, 




















































Fyber-Weld GOGGLES for Welders 


Fitted with “Essentialite’’ Lenses 





Frame is made entirely of vulcanized fibre, and in addition to being light in weight ts a 
non-conductor of heat and electricity, is non-inflammable and infusible, is not affected by 
moisture or perspiration and is easily sterilized and kept sanitary. Has flexible leather 
center, ventilated side pieces and adjustable elastic headband. 









Prices as follows: 


No. 510, fitted Essentialite lenses. No. 4 shade, for cutting and cover glasses...... $3.00 pair 
No. 510, fitted Essentialite lenses. No. 6 shade, for welding and cover giasses..... $3.60 pair 
No. 510, fitted with amber. smoked green or deep blue, cesco blue and cover glasses .$2.50 pair 
ERG COUNT GUNUCES GT GROUT GF GIRDER WIRE. on oc cc ccccc cc ccccccccccccccesessesees 20 pair 


FYBER-WELD GOGGLE 









“ESSENTIALITE”’ LENSES 

To those of our patrons who are not thoroughly conversant with the real qualities and 
benefits of “‘Essentialite’’ lenses. we take pleasure in furnishing the following informatien. 
In placing the ‘‘Essentialite’’ before the trade, we have, after years of experimenting and 
research, succeeded in discovering the means of protecting the delicate organism of sight 
against the destructive Ultra Violet rays) We have demonstrated conclusively that with 
these lenses we vanquish the so-called ‘‘fatigue-weariness’’ and headaches caused by Ultra 
Violet and Infra Red rays. 


Manufactured By CHICAGO EYE-SHIELD CO., 2300 Warren Ave., Chicago, Ill. 
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PIONEERS 


There was no Industrial Oxygen before Linde 


AY By Day the oxy-acetylene torch plays an increasingly 
important part in industrial development. 





Almost everywhere the welding and cutting flames are speeding 
production and lightening labor, cutting costs and saving time. 
This tremendous boon to industry was made possible by The 


Linde Company who first produced pure oxygen in commercial 
volume. 


The increasing usefulness of the oxy-acetylene process is made 
possible by the great Linde organization which not only rigidly 
maintains the highest standards of purity in oxygen but adequate- 
ly meets every demand of an ever-growing market. 


THE LINDE AIR PRODUCTS CoO. 


THE LARGEST PRODUCERS OF OXYGEN IN THE WORLD 
CARBIDE AND CARBON BUILDING 30 EAST 42ND ST., N. Y. 


KOHL BUILDING, SAN FRANCISCO 















ROCEEDINGS of the AMERICAN 
WELDING SOCIETY | 


33 West 39th Str 


eet, New York 


Officers and Committee Chairmen 
AMERICAN WELDING SOCIETY 
1920—1921 


|. H. Deppeler, President 

( A. 
W. Owens, Vice-President 

D. B. 

W. E. Symons, Treasurer 

M. M. Kelly, Acting Secretary 


Adams, Junior Past President 


W. 
Hermann Lemp, Chairman Committee to revise Constitu- 


Rushmore, Vice-President e 
Edward A. 


H. Deppeler, Chairman Executive Committee. 


E. Symons, Chairman Finance Committee. 


tion and By-Laws. 

A. McCune, Chairman Membership Committee. 
Miller, Chairman Meetings and Papers Com- 
mittee. 








CHARACTERISTICS PECULIAR TO OXY- 
ACETYLENE WELDS 


By Alfred S. Kinsey* 


A BOUT fifteen years ago, a mechanic in one of the railroad 
A West 


and hydrogen in the cutting of metals. 


shops of the Central made a torch for the use of 


ygen This soon was 

llowed by a successful trial of acetylene in place of hydro- 

n, both for cutting and welding metals, and from that time 

oxy-acetylene blowpipe has been an accepted tool for the 

wick repairs of railroad machinery. That it has been just as 

successful in other shops is well known, and we have but to 

, nsider the extensive use of the oxy-acetylene torch to ap- 
reciate its value to the mechanical world. 

This new way of making welds was quite different from that 


ployed for the old forge weld. In the old way, the job was 


taken to the fire; by the new method, the fire was taken to the 
b, 


There was also a marked difference in the metallurgical prin- 


used to make the weld. The forge weld depended on 


ca ples 
eating the metal to a soft plastic condition, a sparkling heat, 
nd then forcing one mass into the other by hammer or press, 


roducing a joint by plasticity. On the other hand, the ends 
f the job to be gas welded were brought to the molten condi- 

a blowpipe, so that there could be a complete flowing 
together of the metal of the two ends, a thorough mingling of 
grains, making a strong weld by the principle of fusion. 
is gave the process the name of Autogenous Welding, mean- 
This 


t apply, however, when a welding rod is used, as it is in most 


int made by the fusion of its own metal. would 


ses, so the term has become less common. 
substitution of the oxy-acetylene fusion weld for the 
lorge plastic weld has been given careful study and its applica- 


vatched closely by those who needed it most—the master 
s and shop superintendents. Many tests of such welds 

n made and sufficient data obtained to establish a stand- 

g tor the that the 


has given so much attention to the process, particularly 


process. It is also significant technical 


past year. 
therefore, be of interest to emphasize the prominent 
stics peculiar to oxy-acetylene welding. 
Fusing Metals 


e problems involved in the handling of metals while in 


n condition are well known. To expose molten metal 


means to oxidize it. The purest steel is melted in a 
or of Shop Practice, Stevens Institute of Technology. 
ented to Joint Meeting, New York Section American 
Mechanical Engineers and American Welding Society at 
April 13, 1920. 










covered crucible, a cupola must be fluxed to overcome the oxida- 
tion of the melting iron, powdered charcoal is spread over the 
surface of molten brass in the foundry ladle to prevent the 
so to melt with an oxy-acetylene torch in 
Sut here is 


formation of oxides, 
the open air introduced the thought of oxidation. 
an exception to the rule, the oxy-acetylene flame can melt metal 
without seriously contaminating it with oxides, if used properly 
it will produce practically perfect fusion. Of course, there is 
an explanation for this. Let us imagine the oxy-acetylene flame 
of a torch pressed down on some metal to be melted for weld- 
ing until the incandescent cone of the flame almost touches the 
The surface of the metal being brought to the melting 
temperature is then completely enveloped by the flame, which 


job. 
as it burns forms hydrogen and carbon monoxide. These two 
gases in turn pass to the edges of the envelope where they go 
into combustion with the air, forming water vapor and carbon 
dioxide. The hydrogen and carbon monoxide have an affinity 
for oxygen, which causes the flame to absorb and consume any 
normal excess oxygen from the air or the torch. This is what 
prevents the oxidation of the molten metal of the weld, when the 
flame is properly adjusted, and is what largely has made the 
oxy-acetylene process so successful. 

It will be understood, therefore, that the chief drawback to 
successful fusion welding, i. e., oxidation of the molten metal, 
need not apply to the oxy-acetylene flame so far as a commer- 
cially strong weld is concerned 

Its reducing, non-oxidizing nature will be appreciated by men 
who have to do with the melting of metals, and especially by 
those who are interested in making welds. To be able to pro- 
duce a molten area on the surface of a piece of any kind of 
metal, without oxidizing it, to easily keep it under temperature 
control, and to locate the melting just where it is desired, all 
form an asset of no mean value to the metal working indus- 
tries. 

Physical Efficiency 

The general physical effect of making welds by gas fusion 
first How is the granular structure affected? 
What is the loss in tensility and ductility? 


is of concern 
How are the chem- 
ical ‘contents affected? These questions may be answered with 
authority. Many careful, practical and laboratory tests have 
been made of oxy-acetylene welds, from which may be drawn 
reliable conclusions. We know that plans are now being con- 
sidered for a more comprehensive series of tests of welds made 
by the four common methods, the results of which undoubtedly 
will be studied with much interest. 

The oxy-acetylene welds 


be impaired by the use of the torch. 


granular structure of need not 
There will be, of course, 


some change in the grain formation, due to the melting of the 
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metal, especially in the case of steel, where it would be trans- 
formed from a forging to a casting. This would lower the 
granular cohesion due to the grains being somewhat separated. 
However, most of this effect may be overcome by hammering 
the metal at a red heat as the weld is being made. Careless- 
ness, of course, may cause permanent separation of the grains 
by oxidation but there is no excuse for this in oxy-acetylene 
welding. 

Some oxy-acetylene welds have shown granulation and crystal- 
ization, especially in a metal whose oxides melt at a higher tem- 
perature than the base metal. Again there may be found granu- 
lar segregation and cleavage lines. These defects, however, are 
most always due to lack of skill or carelessness of the welder, 
even as the old forge weld very frequently was found to be 
defective from the same cause. 

Unequal granular strains are also sometimes to be found in 
fusion welds, but they may be avoided if the welder does his 
work properly. Reheating and annealing of a weld will usually 
eliminate such weaknesses. 

The granular problems common to fusion welds may, there- 
fore, in most cases never be found in oxy-acetylene welds, and 
when they do appear, they most always may be solved quickly 
and satisfactorily. 

Tensile Strength Effect 

Again, the making of a fusion weld frequently affects its 
tensile strength, not alone to reduce it below normal, but some- 
times to unfavorably increase it beyond its original strength 
by brittlizing the metal. In the gas weld, the tensility of the 
metal may be preserved without setting up unnecessary granu- 
lar strains, and it is not unusual to get figures of from 90 to 
100 per cent of the original tensile strength. This was not so 
true in the early days of oxy-acetylene welding, as welders then 
were more prone to ignore the importance of bringing about 
perfect amalgamation between the base and added metal of the 
weld. In the gas weld, it is possible to use filler rod with a 
tensile strength greater than that of the job being welded. In 
fact, there is no reason why it should not be the common thing 
to find oxy-acetylene welds giving nearly 100 per cent tensile 
efficiency. It is a matter of physical relation of filler rod metal 
to base metal. For example, if it is desired to make certain 
that a weld of medium carbon steel will have 100 per cent 
tensile strength, it will be quite possible to use a filler rod of 
nickel steel whose tensility is far beyond that of the steel of 
the job and by this combination produce a weld of 100 per cent 
tensile efficiency. 

Another important physical characteristic of the oxy-acetylene 
weld is its ductility or bending qualities. That is, this type of 
weld can be made without serious loss of elongation and reduc- 
tion of area. The problem of the ductility of welds has re- 
ceived more consideration than any other physical characteristic. 
With some types of welds it is still a serious matter. Let us 
visualize the conditions controlling the formation of a good 
weld in order to see why this is so. It is well known that the 
grains of the common engineering metals are flatsided, some 
having four and others having as many as eight sides. These 
grain faces are held together by the law of cohesion. To pull 
them straight apart requires but little effort for a soft metal 
like lead, but it takes over 200,000 Ibs. per square inch of the 
whole mass to accomplish the same thing with 
when cold. 
metal. 


some steels, 
This is what is called the tensile strength of the 
There is another way, however, to overcome this power 
of cohesion and that is by melting the metal. Then there is 
so little cohesion left to hold the grains together that it is 
easy for impurities like oxides to get between the grain sur- 
faces and prevent the law of cohesion operating properly. This 


is noticed particularly in bending a piece of oxidized steel. 
In a clean normal condition the grains slide one over the other 
as the metal is bent, thus giving the highest ductility for the 
But when the grain surfaces are oxidized, this sliding 


metal. 
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action is impeded, and the ductility. is destroyed 
will not bend without breaking. Theref; 
liability of destroying the ductibity of a weld is t 
ing its metal while in the molten condition, whi 
one of the strongest advantages of the oxy-acety 


steel 


We may speak briefly of the loss of the chemica 
a weld made by the oxy-acetylene torch. Let us | 
that these elements are very different in nature, - A 
out freely, others acting as absorbants to draw i 
gases. Probably carbon is the element most serious 
in the welding of irons and steels. A valuable « 
of the oxy-acetylene flame is its ability to insta: 
any carbon which may be withdrawn from the m 
In fact by increasing the acetylene supply a littl 
proper amount to maintain a neutral flame, a libe: 
of carbon may be added to the steel being welded 
content is low enough to permit of the absorption. | 
case hardening is being done this way. 

Utility of the Process 

Another characteristic peculiar to the oxy-acetyle: 
its application to all kinds of metals, which means bot 
ferrous as well as the ferrous groups. The success! 
of .cast iron alone would establish a high value f: 
process of welding, but to this may be added the weld 
copper, brass, bronze, aluminum, lead, the common 
now the most modern high speed and alloyed steels w! 
ical constituents are of a highly volatile oxidizing nat 





deed it is quite possible to cross-weld these metals, as | 
to brass, steel to bronze, even though the melting temperatur 
may be widely different. 


AMERICAN WELDING SOCIETY SECTION 


(Pittsburgh Section) 

The following is the ticket elected by the Pittsburgh § 

tion: 
Officers 
To serve for one (1) year. 

Chairman—J. D. Conway, 
Sup. Mfg. Assn. 

First Vice Chairman—Dr. R. H. Brownlee, Consulting Ch 

Second Vice Chairman—H. H. Maxfield, G. S. Mt. Pow 
Pa. R. R. (Central Division). 


Secretary-Treasurer, Rail 


Secretary (Temp.)—F. W. Tupper, American Wel 
Society. 
Treasurer—F. O. Garner, Treasurer, Pittsburgh Test 


Laboratories. 
Executive Committee 
To serve for three (3) years. 
W. M. Finlayson, Assistant to Master Mechanic, ( 
Steel Co. (Homestead works). 
Geo. H. Danforth, Construction Engineer, Jones & 
lin Steel Co. 
J. A. Warfel, District Manager, Air Reduction Sale 
E. C. Satley, General Manager Sales, Page Stee! 
Co. 
To serve for two (2) years. 
A. M. Candy, General Sales Engineer, Westingho 
tric & Mfg. Co. 
H. D. Kelley, District Manager, Metal & Thermit 
D. J. Redding, Assistant Superintendent, M. P., P 
& Lake Erie R. R. 
Cc. H. Newbury, Superintendent 
Crucible Steel Co. of America. 


Welding and 
To serve for one (1) year. 
Chas. Crates, Superintendent, Blaw-Knox Co. 
Frank S. Austii, District Sales Manager, Carbo-!! 
Co. 
J. H. Rush, Welding Sales Engineer, Rush Machine 
B. P. McDaniel, President, Power Piping Co. 
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LEMENTS of ARC WELDING’ 


By O.°A. Kenyon* 


Ri elding is one of the oldest practical applications of 

A ical energy, having been put into actual commercial 
ver 30 years ago. 

Th t practical development of arc welding utilized the 

rbon and was the subject of a patent granted to Ber- 


ios. According to Bernardos’ process, an arc is struck be- 





carbon electrode and the metal parts that are to be 





ined. With the arc in operation, a filler rod of material simi- 
lar to the parts to be joined is inserted in the arc and fused 
by its heat 

The next important step in the development of the arc was 


made by Slavianoff, who invented a semi-automatic metallic 
arc process in which the filler rod itself is used as an electrode. 

The arc is struck between this electrode and the parts to be 
welded and the end of the electrode melts, fusing in the joint 
with the parts to be joined. 

In the early days, metallic electrode welding was done with 

mparatively high-voltage constant-potential generators, a bai- 
last resistance being connected in series with the arc and Swed- 
ish or Norway iron was used as electrode material. 

The high-voltage generators and the iron electrodes made a 
combination that was peculiarly sensitive to variations in weid- 
ng technic, and therefore, metallic arc welding was not consid- 
ered much of a success from the practical standpoint. 


1907, Kjellberg invented the coated electrode which was 
exceedingly important contribution to the art at that time, 
because the coating of the electrode improved considerably the 
melting characteristics of the iron electrodes, and in that way, 
steadied the arc and made welding very much easier. 

| became interested in arc welding in 1911, when I was first 
mployed as consulting electrical engineer by the Electric Weld- 
ing Company, which has recently been organized to exploit 
the Kjellberg process in this country. I found them using the 


ated electrode exclusively. They claimed that by adding in- 


gredients to the flux coating on the electrode, they could pro- 
luce various alloy steels. They also claimed that overhead weld- 
ng was possible only when flux coatings were used, and I had 
harge of tests in which it was proven that with the flux coated 
lectrode, overhead welding went forward without any metal 
lropping off the end of the pencil, while without the coating 
it just poured off under the floor. This was a great mystery 
| in explanation of this phenomena, I decided that pinch effect 
is the agency that made it possible to lift the metal off of 
le end of the pencil—the function of the coating being to pre- 
nt the metal from running off the end of the pencil before 
1 sufhcient quantity had been accumuisted in the refractory cup 


end of the pencil to enable the pinch effect to operate. 
lling this simply to illustrate the depth of our ignorance 


thas 
lat time, 


pite of the fact that we have learned a great deal about 
lding and have made considerable improvements in arc 
equipment and practice, and above all have enormously 
d the use of arc welding, it must be admitted that we 


14s. 


make any better arc welds nor any stronger welds today 
re made by the welders originally brought to this coun- 
Sweden by the Electric Welding Company. 
In all are welding operations it is possible to divide the prob- 
m a practical standpoint into seven elements, namely: 


presented to Joint Meeting, New York Section, American 
if Mechanical Engineers and American Welding Society at 


New rk, April 13, 1920. 


neer, Ray D. Lillibridge, Inc. 


1—Type of joint. 

2—Size of electrode. 
3—Material of electrode. 
4—Welding current. 
5—Length of arc. 
6—Method of holding parts. 
7—Welding technic. 

Perhaps the easiest and quickest way to get an idea of the 
practical working of arc welding is to consider these seven elc- 
ments one at a time. 

Type of Joint 


Unless a structure is designed especially for welding, the 
welding engineer is often limited as to the choice of joint best 
adapted for the purpose. From the welding standpoint, all joints 
may be divided into two classes. 

1—Single-line. 
2—Double-line. 

The single-line joint is one in which the edges to be welded 
are in contact throughout the entire cross-section, and the weld- 
ing takes place by advancing the arc in a straight line, depend- 
ing entirely upon penetration of the fusion into the parts to 
be joined for depth of the weld. The use of this joint is con- 
fined mostly to sheet metal or thin plate. Its use is limited only 
by the depth of penetration that can be obtained. 

The two-line weld includes all welding where the surfaces to 
be joined are not in contact throughout their entire area. There- 
fore, there are many different kinds of joints included in this 
type and also many different ways of manipulating the elec- 
trode. 

All two-line welds require a back and forth motion of the 


electrode which is called “weaving,” and as far as weaving is 
concerned, we may divide all two-line welds into three general 
classes. 

1—Crescent weaving. 

2—Zigzag weaving. 

3—Spiral weaving. 

Crescent weaving is best adapted to all places where two edges 
with an intervening air-gap are to be joined. 

Zigzag weaving is best adapted for downward welding where 
two intervening diverging surfaces are to be joined. 

Spiral weaving is best adapted to joints where intersecting 
and diverging surfaces are to be joined, the direction of the 
joint being in a more or less vertical direction. 

All foregoing joints are of the seam type and in many cases 
a seam weld gives more strength than is required. In such 
instances, it is often possible to employ a rivet weld which is 
made by providing one of the parts to be joined with a hole and 
lapping it over the other part, then welding through the hole 
in such a way as to fuse the two parts together and fill the 
hole. A seam of this kind if laid out as far as spacing is con- 
cerned, in exactly the same way as a riveted joint, will show 
about the same strength for a single row of rivet welds as can 
be obtained with a riveted joint and a double row of rivets of 
the same size. This has been established by tests and holds 
true for plates taking 1% inch and larger rivets. Where thinner 
plates are concerned, it is necessary on account of welding cou- 
ditions to use larger holes for the rivet weld than would be 
used for rivets, and consequently the ratio of strength is even 
greater than the thin plates. 

While it may seem as though the type of joint under ordi- 
nary conditions should be one of the simplest elements in the 
entire welding problem, yet there are very few even among the 
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welders who are capable of choosing a joint that will give the 
best results from all points of view. 

For instance, taking a joint of a given design and varying 
simply an air-gap, it will be found that as the air-gap increases 
from zero the pounds of metal per hour deposited for a given 
current will increase, and that the speed of welding, assuming 
that a weld is made through the entire thickness of the joint, 
will first increase and then decrease as the gap increases. There- 
fore, in this simple case there is one particular gap at which the 
welding of a good joint takes place at maximum speed. Not 
once in a thousand times does a welder know what this gap is, 
nor attempt to take advantage of it. 

Size of Electrode 


The first factor to be considered in choosing the size of 
electrode is the type of joint, and the next factor is the capacity 
of the welding equipment. 
that 


assuming 


Although there is a particular size 
gives the all around results for any 
we have proper current supply, it is 
always possible to use electrodes smaller than the most favorable 
size without deteriorating the quality of the work. As far as 
the control of the work is concerned, it may be said that in 


of electrode best 


given joint, 


general the smaller electrode improves the quality of the work 
because it forces the operator to carry the arc over all parts 
of the surface of the joint; whereas with a larger electrode it 
is possible for him to move the arc less and allow the metal 
to flow away from the arc and run into the joint, covering places 
where the arc has not actually touched, and consequently where 
fusion is insufficient for a good joint. 

It may be taken as a fundamental principle in arc welding, 
that in order to get a weld, it is necessary that the deposited 
metal fall in the crater formed by the arc. If it rolls for any 
appreciable distance outside of this crater, a perfect weld will 
not be made. 

Therefore, the choice of electrode diameter is of the greatest 
importance in doing good work. This choice will vary with the 
skill of the welder, because the more skillful the welder, the 
larger the electrode that he is capable of using without impair- 
ing the quality of the work. 

A large electrode permits the use of a correspondingly larger 
current and, therefore, permits faster work than a small elec- 
trode, and the faster a weld is made, the less disturbance will 
result from heating. Consequently, as large an electrode should 
always be used as the skill of the operator will permit. 

Material of the Electrode 


Probably there has been more time spent on the material 
of which an electrode should be made than any other single item 
in the science of arc welding. For several years, some of the 
best metallurgists in the world have worked on the problem, 
and innumerable compositions and combinations of certain com- 
positions and flux coverings have been evolved without appre- 
ciably furthering the art beyond what it was some 10 years ago. 

Considering the arc as a miniature electric furnace, it seems 
plausible that a joint can be made having any desired properties 
providing the ingredients are properly chosen. However, in 
practice it does not work out so smoothly—perhaps on account 
of the fact that the temperature is so high and the quality of 
metal so small that many of the ingredients are destroyed or 
lost in the process of melting. At any rate, analysis of the 
metal in the weld proves this to be true. 

According to the experience, we believe that the chemical 
composition of the electrode is of less importance than a uni- 
form granular structure. 

The physical properties of the electrode affect the stability 
of the arc more than they do the physical properties of the 
finished weld. 

As previously stated, when I first entered the arc welding 
field, a company that I was with used nothing but covered elec- 
trodes, and it was not until the latter part of 1915 that I discov- 
ered that soft steel without a flux cover gave better results 
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than the old electrodes that we had been using. Fri 
until the present, I have not found any electrodes t! 
sults in usual practice that were consistently superi 

obtainable with best quality soft steel electrodes hay; sete 
nrately the composition specified by the Welding ( the 
the Emergency Fleet Corporation. 

It is true that flux coverings have a stabilizing eff; 
arc, and where such stabilizing is necessary or desi: 
connection with alternating current, or for overhe 
coated electrodes are to be recommended. 

What has been said up to the present time appli 
larly to iron and steel. When it comes to welding | 
other non-ferrous alloys, the choice of material in th ' 5 
is of great importance. There is so little known of 
of the art that those who know, consider it the best , 
hold secret the little knowledge they have. gat 


Welding Current 

For a given electrode and a given joint, the rate at 
electrode melts and deposits metal in the joint is 
by the current through the are and nothing else. 7 
other things being equal, the speed of welding incr: at 
the current. However, if the speed of melting is tox 0 
operator will not be able to manipulate the metal fast 
to obtain uniformly good results. It must not be 
that the quality of the work increases as the current is 
because below a certain value in each case, the qualit 
work will decrease with the speed. In fact, the quality 
with the speed of melting up to a certain point, wher 
off for the reason given above. Therefore, the choice of 
must always be made as a compromise between speed and 
of the work, and must be based on actual experience und 


conditions represented by the job in question. 
Length of Arc 

The length of the arc represents the distance which the 
melted from the electrode must travel before it is deposit 
the joint. This distance contains what is known as 
stream and in it exists the highest temperature in 
Therefore, the metal receives an amount of heat in its pass 
through the arc that depends directly upon the length 
arc. Since the metal is melted before it 
ceived during its passage through the arc is unnecessary. | 
sequently, from the standpoint of heating of the metal 
should always be as short as possible. 


Starts, any heat 


While from the standpoint of overheating and also from t 
standpoint of oxidation due to exposure of super-heated met 
the air, the arc should be as short as possible, the sta! 
of the arc and the tenacity with which it persists, 
with the length up to about 25 or 30 volts. When welding 
a projection or in a deep narrow gap, a much 
necessary in order to be able to manipulate the metal ai 
the arc, than is required when welding on a flat surfac 
a shallow wide gap. 

The matter of choosing the length of arc must 
the hands of the welder. The experienced welder 
the length of his are according to the needs of th 
In fact, some welders do this automatically without kn 

In some cases, provision is made for automatically 
the length of the arc and in such instances, the eng 
charge can determine the maximum length to be allow: 


Method of Holding Parts 
This factor while of the utmost importance is ex! 


difficult to generalize in production work where the sam: 
made time after time. it pays well to construct special! 


1 
ionger 


for holding the work arranged for ease of manipulatio: 
welder and designed to hold the parts in proper posit 
furnish backing for the joint with the idea of increa: 
heat dissipating capacity to a maximum degree. 

In repair work, this element is one that requires ex 
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‘nd nat: -al aptitude on the part of the engineer who lays out 
ee iol Many of the other items mentioned above may be 
selected ver a considerable range without seriously affecting 
the fin: result. However, the holding of the work, which 
srovides for maintenance of the relative position of the parts 
al for manipulation of the work during the welding operation, 
determ very largely the success of the job. Every other 

n t goes to make a good weld may be correctly chosen, 

8 but if this one item is not properly taken care of, the result 
: failure. 
Welding Technic 

Something was said of welding technic under the heading 
“Type of Joint.” Further than the classification given under 
the former heading ,there is little more that can be said re- 
sarding the manipulation of the electrode, and in production 
vork welding technic consists principally in the manipulation 
of the electrode. 

In repair work, welding technic plays an entirely different 
art and the success of a job is many times largely dependent 

‘ upon welding technic, which consists mainly in planning the 
method that will be employed in deposting the metal in the 
weld. 

For instance, when welding a vertical seam, it is often desir- 
able to fill the entire joint as the arc advances; in other cases, 
it is desirable to deposit a small quantity of metal on the whole 
length of the joint and repeat the operation a number of times 
which is called “multiple-string welding.” It also makes a dif- 
ference in which way the strings of a multiple-string weld are 
deposited, especially when the line of the weld is short and 
the thickness of the parts is relatively great. In this case, the 
metal should be deposited along the sides of the joint main- 
taining the same “V” until the last string in the middle closes 

This method of welding avoids shrinkage strains that 
occur when the metal is built up from the bottom of the “V” 
in a continually widening layer. 
r In some welds, it is found advisable to put in small tacks at 
regular intervals which is done by making a very small weld at 
B' each point. The purpose of these tacks is to prevent the heat 


closing the gap by expansion. 

In other cases, there is danger of contraction breaking the 
weld before it is complete. This trouble is often overcome by 
putting in blocks of welding at definite intervals, choosing the 
putting in block of welding to withstand the maximum strain, 
then the rest of the weld is completed according to the multiple- 
string process, and if desired to get a maximum strength the 
heavy tacks or blocks of welding can be cut out and replaced 
y multiple-strings, thus relieving practically all the strain that 
was previously absorbed in the blocks or large tacks. 

A skilled welder can manipulate the electrode in such a way 
as to cut, and without changing any adjustment on his welding 
machine he can weld. By combining the action of cutting and 
it is possible to do some types of casting repairs 
that are impractical in any other way. 


welding, 


In many repair jobs, especially where castings are concerned, 
solid metal inserts can be used to advantage 
reduce the volume of metal deposited and other times to in- 
crease the strength of the weld. 


sometimes to 


In such a limited space of time, it is impossible to do more 
han point out the principal factors that enter into the average 
velding problem. Up to the present time, welding has been 
leveloped by actual use. No appreciable progress has yet been 
attained by research and laboratory work; the reason for this 

ably found in the fact that the Research Engineers work 

‘onditions that are many times far removed from those 
ntered in actual practice. One of the difficulties is also 
Cue to the necessity of skill on the part of the operator, and 
er we are dependent upon a welding operators’ account 
it takes place, there is danger of being badly misled. 
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ELECTRIC ARC CUTTING AND WELDING IN THE 
STEEL MILLt 
By C. J. Holslag* 
LTHOUGH it is the common practice in the steei in- 
dustry to use gas for cutting, yet there are many places 
where the electric arc can be used more advantageously for 
cutting because of the resulting saving in cost. 

One of the most outstanding examples where such a 
saving would result is that of rivet cutting. Here an outlay 
of ten or fifteen cents an hour for power and practically no 
other cost except one man’s labor will cut from 100 to 200 
rivets per hour at a cost of from a half cent to one cent 
each; a good average being’ three-quarters cents per rivet. 

The arc will also cut the scrap section of the car, boiler or 
tank into charging size and will eat through sills, channels, 
or other stiffening members at a rate depending on the 
thickness, but at the same low cost of power. 

Heavy Sections May Be Nicked and Broken 

The thickness that can be economically eaten through by 
the arc lies below four and six inches for straight arc cutting. 
For heavier sections the speed of gas is greater than that 
of arc cutting so much so that the gas cutting is the 
the smaller labor costs. There is a 
method of nicking or breaking, however, where electric is 
more efficient than gas for any size. In any scrap pile the 
majority of the work is economically electric, the heavier sec- 
tions may be nicked and broken, or cut through with gas. 

Other uses of the are for cutting are cobbles, hot or cold, 
fringe and over-flow of ingot molds and miscellaneous cut- 
ting and marking of scrap ends and mistakes in rolling, etc. 

A wonderful field not yet fully developed, but being worked 
on industriously, is the substitution of the arc for hand 
chipping of seams in billets, especially those of complex alloy 
steels. 

Length of Arc Depends on Operator’s Preference 

The current values necessary for these cutting operations 
run from 280 to 320 amperes for nicking or seaming with 2 
special electrode giving off oxygen at the heat of the arc to 
450 to 550 amperes for graphite arc nicking, 600 amperes for 
rivet cutting and 800 to 1,200 amperes for general and heavy 
cutting. The voltage of the cutting arc runs between 27 and 
45, a good average being 37. An interesting feature about 
variations of current and voltage is that the maximum heat 
occurs with an arc length just longer than a “sputtering” arc. 
This fact combined with the fact that the radiation loss is 
greater with the longer arc makes it apparent to the operator 
that as far as maximum speed is concerned, the best arc is a 


cheaper because of 


reasonably long one or a reasonably short one, whichever is 
preferred. The chief point is to have the liberation of energy 
near the work to be cut up and not to waste it in heating 
up the atmosphere. 


The Transformer Requires Little Special Attention 

With the exception of nicking, heavy values of current are 
required and about the only piece of apparatus that can 
stand up under these heavy values of current and not re- 
quire special attention under conditions met with around a 
steel mill, is a transformer. A.transformer may be placed 
in any location, outdoors or indoors, and will survive in the 
dust and dirt of a steel mill. 


The company I represent has spent a great deal of time 
and money developing a control for a special transformer, so 
that a short circuit would not draw too heavy current and 
so that the arc could be controlled at these heavy currents. 
Not the least of the development was the handle which must 
protect the operator, hold the electrode and also carry the 
1,000 amperes. A small item like the use of pure graphite 


tPaper read before the American Welding Society in Pitts- 
burgh on August 12, 1920. 
*Electric Arc Cutting and Welding Co. 
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instead of carbon for electrodes almost spells the difference 


between success and failure. 


Variety of Welding Jobs for Electric Arc 


Welding by the use of the arc, with both alternating current 
and direct current, is pretty well-known in the steel mills and 
among the jobs already in use are worn wobblers padded up 
and by use of the carbon are hardened and smoothed at the 
same time; water cooled fire door repairs; rolling stock re- 
pairs and bearing breakage, wear and accidents, including 
special locomotive jobs such as flue welding; and miscellane- 
ous breakage and wear, such as gear teeth, worn and broken 
key ways, worn armature shafts, misdrilled holes, lack of 
bosses, and a multitude of jobs that can be handled by a 
“putting on” tool. 


Welding with Heavy Electrodes 

A new development in arc welding as yet being applied 
only on heavy castings is welding directly with a metallic 
electrode from % inch to % inch in diameter and current 
values of 350 to 750 amperes, with this heavy heat rate i. e., 
12 to 15 K.W. at the arc, special handle, leads, etc., are 
necessary and so much metal is molten at a time and the 
temperature being gradually higher it is practically impera- 
tive to use some oxide and nitrode restraining flux. Because 
of the great majority of this heavy work being hole filling 
and speed being generally one of the results desired, the use 
of a slag coated electrode where metal must be put down in 
layers, each layer being chipped off before another layer is 
applied, is out of the question, although this type of elec- 
trode has the effect desired of protecting the molten metal 
from the air for straightening head work such as welding a 
calking edge. An electrode which protects the molten metal 
from oxidation and nitrogenization by chemical action i. e., 
fluxing action passing off the oxides and nitrides as a gas 
naturally fulfills better the protecting action necessary with- 
out brushing or chipping being necessary. Bare wire weld- 
ing at these current values is out of the question if results 
reacting to the benefit of arc welding as a whole are desired. 


Heat Energy Flow in Arc Welding 


In discussing alternating current and direct current cutting 
and welding, it is often said that because the temperature 
of the positive electrode is higher, that special work can be 
done with direct current apparatus. However, I would call 
your attention to the fact that in either cutting or welding 
the tool electrode is always much smaller than the work 
electrode, and no one can conceive of the heat dividing 
equally between this one small area and the infinitely larger 
one of the work, so that in alternating’ current or direct cur- 
rent the heat is absorbed to the extent of over 90 per cent 
by the work, neglecting the air losses of a long arc. In the 
case of alternating current, although the current and voltage 
are reciprocating, the heat energy flow is practically in one 
direction, that is, to the work. 





MEETING OF CHICAGO SECTION. 


The September meeting of the American Welding Society, 
Chicago Section, was held in the rooms of the Western So- 
ciety of Engineers, Tuesday evening, September 14th. The 
speakers for the evening were Mr. S. W. Miller and Mr. E. 
Wanamaker. Mr. Miller, proprietor of the Rochester Weld- 
ing Works, Rochester, N. Y., is one of America’s leading 
authorities on sound welds and how to make them. His 
paper was entitled “Testing Welds.” Mr. Wanamaker, 
electrical engineer, Rock Island Lines, is a recognized 
authority on autogenous welding, particularly railroad weld- 
ing. The subject of his paper was “Autogenous Welding on 
Railroads.” 
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LICENSING OF WELDERS 

Editor: Surely a man claiming to be a welder 
no objection to an examination as to his ability ; 
ness to hold the title. Such an examination will i; 
him if he is a welder. It is only the “plasterers” y 
suffer. Is there any valid reason why they 
tolerated? Surely we have enough honest criticis: -— 
tend with, and the sooner these plasterers are found 41 apa 
driven from the.industry the better it will be for Fe 
cerned, plasterers included. 

Stop and think what a weld really means—safety 
weld; loss of property, life or limb to perhaps 
people, if it is a plaster. 

Another thing that hurts the cause of welding 
thousand good jobs go unnoticed while one failu 
vertised far and wide. By all means let us be licens: 
us have a theoretical examination and a practical d« 
tion of what we can or cannot do. I have seen w: 
looked and sounded perfect but when broken under | 
showed very grave flaws, and those by men who w: 
sidered expert. 

Not only would I advocate a license to be crant: 
on the passing of a theoretical and practical exam 
but I would strongly advocate a re-examination at | 
two years. 

In regard to charging a fee, my suggestion would 
the applicant post a sufficient sum to cover the expens: 
examination, this sum to be returned if the examinati 
successfully passed, and forfeited in case of failur: 
welds should be stencilled for identification. To insur 
impartial examination I would suggest that the law-ma 
powers delegate a committee from the American Weldi: 
Society or other kindred organizations, to be the exan 

I feel sure that should the above or similar regulatio: 
put into effect exhibits like those in Mr. Pack’s office 
a thing of the past. It would be impossible for 
welder to do such a job as those described. It would 
tend to make the welder a little more cautious. He w 
insist on his work being properly prepared and cleaned 
man takes a chance once in a while to hold his job, but w 
he knows that if it proves faulty his livelihood will be go: 
for a certain time, he will be more apt to insist on a rig 
Start. 

Henry F. W: 





WHAT IS THE BIG TROUBLE WITH ARC WELDING 
PRACTICE. 

The big thought on this subject seems to be: EL! 
TROLYSIS. 

Let’s give old electrolysis the day in court every man is 
said to be entitled to. 

The electrode is certainly shocked to death or something 
less than fatally, but how much less and why—there’: 
burning question. 

Let’s just cremate a few sticks, and, when the results of 
three instances are congealed into the semblance of nd 
welds, then let’s do a few tricks with them—hence: 

1. Break the weld—raw, and look for signs of electro! 

2. Heat and hammer the weld, while hot, allow to b: 
cold, without quenching—then break and note the differ 

3. Heat to 1,450 degrees Fahr. and allow to cool 
ordinary manner—then inspect. 

Everybody knows everything about preheating—who knows 
anything about curing burned steel? 

My personal suggestion as to the answer for curin 
electric welds is to heat to a uniform 1,100 degrees Fahr 
play the hose freely ‘til cold—then all theelectrolysis «oes 
hiding, and the tensile, elastic, reduction of area, etc., all 
much nicer and everybody smiles. 

The Welding Wire M: 
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IMPORTANT: 


THE GENERAL WELDING & EQUIPMENT CO. 
HAVE MOVED THEIR OFFICES AND DEM- 
ONSTRATION ROOMS INTO THEIR NEW 
AND CONSIDERABLY ENLARCED FIRE- 
PROOF QUARTERS 


74 BROOKLINE AVE., BOSTON, MASS. 


STANDARD WELDING TORCH 


STYLE W 
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DESCRIPTION: 


THE CONSTRUCTION OF OUR WELDING TORCH IS SHOWN IN LINE CUT. A VERY 
CAREFULLY DESIGNED MIXING CHAMBER (W6) MIXES THE OXYGEN COMING 
THROUGH THE CENTER HOLE INTO WHICH THE ACETYLENE !S SPRAYED IN 
THROUGH A NUMBER OF FINE SIDE HOLES THUS PRODUCING A PERFECT MIXTURE. 


HANDLE (W5) IS SCREWED ONTO THE TORCH BASE AND CAN EASILY BE REMOVED 
BY LOOSENING A SET SCREW. FOUR LARGE VENT HOLES ARE DRILLED THROUGH 
THE BASE AND THE MIXING CHAMBER CASTING SO AS TO PROCURE A PERFECT 
VENTILATION. THE THREAD FOR ACETYLENE IS %4” PIPE AND FOR THE OXYGEN 
INLET 3%” PIPE, SO THAT THE HOSE CANNOT BE CONNECTED WRONG. 


THE MIXING CHAMBER (W6) IS FAR REMOVED FROM THE TIP END OR HBAT ZONE. 
THE UNMIXED ACETYLENE, THEREFORE, CANNOT GET OVERHEATED AND CAUSE 
FLASH-BACKS THROUGH DECOMPOSING, NOR CAN IT GET SO HOT AS TO VARY IN 
EXPANSION AND CAUSE FLUCTUATIONS OF THE MIXTURE, THUS CHANGING THE 
CHARACTER OF THE FLAME. THE FLAME ONCE SET NEUTRAL WILL STAY NEU.- 
TRAL REGARDLESS OF THE VARYING HEAT AT THE TIP END AND WILL NOT FLASH. 


THE STANDARD WELDING TORCH !S SOLD WITH TWO EXTENSIONS (W3-C AND 
W3-D) SO AS TO HAVE EITHER A 16” LONG TORCH OR A 22” LONG ONE, GIVING YOU 
PRACTICALLY TWO TORCHES OF DIFFERENT LENGTHS. A THIRD EXTENSION 
(W3-F) MAY BE SUPPLIED SO AS TO MAKE THE TORCH 30” OVER ALL. NINE INTER- 
CHANGEABLE TIPS (T1-T9) GO WITH EACH TORCH. 





demonstrator is 
a Rego Torch 


For WELDING and CuTTING 
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Every fundamental invention proceeds from 
complexity to simplicity. Sometimes by slow 
degrees--sometimes by a stroke of genius that 
changes its application almost over night. 


The welding torch ts no exception to this 
rule. Only yesterday welding was done by 
apparatus difficult to handle; results varied, the 
best operators failed from time to time; the 
welding torch was an uncertain quantity. 


Then the inventor stepped in. 


At one stroke the welding torch was revolutionized. 
Flashback was eliminated—a smooth flame took the 
harsh, oxidizing heat that spoiled so many welds. 


The REGO torch accomplished this by an inventive feat 
hitherto called impossible by the foremost welding authori- 
ties! By making a flame of low, balanced pressures of oxygen 
and acetylene, with the acetylene pressure slightly greater. 


The torch is so simplified by this fundamental invention 
that an experienced welder needs no instruction in its use. 


A REGO salesman simply puts the torch in the hands of 


the welder and says, “Go to it!” And he welds as never be- 
fore—and as though he had used a REGO all his life. 


Write for the REGO booklet, “A New Prin- 
ciple in Welding and Cutting Apparatus.” It 
tells the story in detail. Catalog also upon request. 








BSSING COMPANY 


l@et 





Chicago 
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Track Circuits’ 


More Rail Protection, Greater Efficiency, Fewer Number 
of Sections and a Reduction in Broken Bonds 


By E. W. Kolbt 











Welding a Bond in from Three to Four Minutes by the Use of the 
Gas Welding Outfit 


T has been the desire of every signalman, for a con- 

siderable period of time, to obtain better bonding. Just 
why the welded bond, the bond that will solve many of the 
track circuit difficulties, has been cast aside is hard to un- 
derstand. Electric railways have been forced to use bonds 
of this type in order to get enough power through the rails 
to operate their traffic. The application of such bonding has 
postponed the installation of heavy feeders, and the interest 
on this delayed investment has made a large saving in addi- 


tion to the energy saved by its use. 
Present Type of Bonding for Track Circuits 


Considering the present method and material used for 


bonding joints in track circuits, it is realized that copper 
wire bonds crystallize on account of the excessive vibration; 


copper clad wire bonds rust out and do not last much 








A Joint Bonded by Means of the Gas Welding Process 


longer than steel or pure iron bonds; and the resistance of 
With the present 
method the troublesome channel pin is used and a long 


both copper clad and iron is too high. 


bond wise extends around the joint, making it absolutely 
impossible to detect a broken rail in the joint. Under this 
condition with angle bars 26 inches long there are 800 feet 
of track in every mile that absolutely has no broken rail 


*Reproduced from the Railway Signal Engineer by courtesy of 
the publishers. 

tSignal Engineer, Buffalo, Rochester & Pittsburgh, Rochester, 

6 ae 
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Gas Welded Bonds Improve 











Making Electrical Test of Channel Pin Bonding 
protection. This figure is reduced to 54 feet with t 
bond, under which condition a break would hav: 
near the end of the rail that a train could run 
the break at high speed. 


Welded Bonds for Track Circuits 


In order to demonstrate the possibilities of w: 
a track circuit having high resistance bonding wa 
This circuit is on a branch line of the Buffalo, R 
Pittsburgh where the traffic is light. In Octobe: 
cember, 1910, this stretch of track was relaid wit! 
rail and joints taken from the main line. 
sists of cinders, more or less in contact with the 








Welding Bonds by Means of Gas Outfit Carried on Motor Car 


trical tests were first made to determine the 


channel pin bonding. Then the section was rebon 


gas welded bonds and another set of electrical 


made. 


The b i 


‘ 
t 


The complete report on those tests follew 


Si 


Name of railroad—Buffalo, Rochester & Pittsburg 


Location of section bonded—Silver Lake, N. Y. 
Weight of rail—80 Ibs. Section—LI&S 595. 


Lengt 


Type of joint—F. P. Length of angle bar—No. six 


Condition of joints—Good. Kind of ties—Plain, 
creosoted. 


Kind of ballast—Cinder. 


Condition of ballast—60 per cent touching bottom of 


Condition of roadbed—Good; dry, well drained. 
Length of bonded section—2,376 ft. 
Method of bonding—Channel pin. 
—Two 54-in. galvanized No. 8. 
Kind of batteries used—Caustic soda. 
Number of cells used—Three in multiple. 
Breakage of rail on section for last period—None 
Show percentage of breakage in joint—None. 
Number of trains over track per day—14. 
number of cars—61. 
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Metal 
Cutting and Welding 
Equipment 




















Victor Torches First in Economy, Speed and Stability 


























ane er AND TIPS MIXING CHAMBER NOZZLES CHANGED 
ARE COPPER ALWAYS COOL = nti WITHOUT WRENCH 








' _JEXTENSION TO MAKE | 
dt TORCH 12" LONGER 


Behind an Apparatus investment as be- 
bid hind a financial investment, you need 
STABILITY of value most of all. 


Without it your purchase is an un- 
certainty. 


| : VICTOR TORCHES have many dif- 
’ ferent values in and behind them, but 
they all can be summarized in three 
words — ECONOMY, SPEED and 
STABILITY. 


~ §ince the first VICTOR TORCH was 
built, the company has never deviated 
a hair’s breadth from a fixed policy: 
to build torches that will do the most 
work for the least money. 





This has been fully proven within the last four years when speed counted more than ever, and 
tools were strained to their utmost capacity, when VICTOR TORCHES stood up and kept going 
day after day, and year after year, in all kinds of service and under all sorts of operating con- 
ditions. Records have been broken to the extent that similar work is accomplished in one- 
half the time, and one-half the gases as previously done. This is possible because VICTOR 
TORCHES mix their gases properly, allow the flame to be increased to ultimate power with- 
out blowing, and when needed the flame can be reduced to a tiny tongue of fire, and still they 
do not backfire. 





The high regard in which VICTOR TORCHES are held by all their users is but the inevitable 
result of their intrinsic qualities, as demonstrated in actual service. To have-produced a torch 
which has contributed in so large a measure to the perfection of the welding art is, indeed, an 
achievement, of which we are justly proud. 


Victor Oxy-Acetylene Equipment Co. 


10 North Jefferson St., 68 Grand River Ave., 884 Folsom St., 
Chicago, Ill. Detroit, Mich. San Francisco, Calif. 
66 Glisan St., y 

‘ortland, Ore. Pittsburgh, Pa. Erie, Pa. 
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Electrical Tests of Chanel Pin Bonding 
Date—April 5, 1920. 
Voltage at battery terminals—0.68. 
Voltage across rails at battery end—0.60. 
normal—0.218. 


Current to rail, 
Voltage across rails at relay end—0.48. 
Voltage across relay terminals—0.47. 


Current through relay—0.125. 























How the Gas Welded Bond Looks When Completed 


Indicated rail resistance—0.70 
Indicated ballact resistance—5.8. 
Foreign current conditions—None. 
Electrical Tests of Gas Welding Bonding 
Date—April 14, 1920. 


Voltage at battery terminals—0.7. 
Voltage across rails at battery end—.48 
Current to rail, normal—0.180. 


Voltage across rails, relay end—0.48. 
Voltage across relay terminals—0.47. 
Current through relay—0.123. 
Indicated rail resistance—0.07. 
Indicated ballast resistance—9.3. 
Foreign current conditions—None. 
Relay leads—Copper. No. 8 B&S gage. 
Relay rated pick-up—0.078. 
Drop-away—0.036. Resistance—4 ohm. 
Relay make—GRS. Type—Wall. No. contacts—4. 
External resistance—0.35 ohms before rebonding; 105 ohms 
after rebonding. 


Length—32 ft. 


Joint Test 


Tests were made on joints beginning at positive battery 
end. One hundred and forty-five were bonded but the re- 
sults shown on the first 26 are typical of all. A Weston 
millivoltmeter was used in testing and the drop across the 
joint with no bond frequently went above the scale of .200 


volt. 

Joint Old No New Physical 
No. Bond 3ond Bond condition of bond 
1 .0005 .200 + + 
2 .0005 200 + + 
3 .0002 .001 .0001 
4 .0002 .0002 .0001 





5 .0008 180 + + 

6 .0005 .200 + +> 

7 .0002 114 + 

8 .0002 .0002 .0001 
9 .0006 .030 .0001 
10 .0001 .0001 .0001 
11 .0006 110 + 
12 .0003 .0003 .0001 
13 .0006 200 + .0001_ =~ Ball of + 
14 .0004 042 .0001 
15 .0008 .200 + .0001 
16 .0003 .200 + 0001 
17 .0002 102 .0001 
18 .0006 .200 + + 
19 .0008 .0088 + 
20 .0001 .0001 te 
21 .0006 .036 + 
22 .0001 .0001 .0001 
23 .0001 .0001 0001 
24 .0002 .050 .0001 
25 .0004 135 .0001 
26 .002 .002 .0001 


The work of rebonding with gas welded bonds r 
hours and 50 minutes. The actual time for each | 
cluding the moving of apparatus and traffic interrupt 
5.3 minutes. The actual numbers of bonds installed | 
was 11.6. The maximum number of bonds installed ; 
by O-B welder was 16 and by the railroad welder 
The total amount of flux rod required was 19.8 Ibs., 
actual flux rod per bond was 2.2 oz. 


The flux rod consumption was increased slightly 
count of training the railroad welder. 


The cost of flux rod per 100 bonds on a basis of 2 
bond or a total of 12.5 lbs. at 50 cents per Ib. is $6.25 

The total oxygen consumption amounted to 280 cu 
1.9 cu. ft. per bond and for 100 bonds the consumptio: 
190 cu. ft. 


The oxygen consumption was somewhat higher on ac 
of training the railroad welder who required about 


minute longer per bond than the experienced welder 
installed the first bond using 1.6 cu. ft. of oxygen 
average consumption is therefore placed at 1.75 cu 


bond for the cost data. The actual cost of oxygen per 
bonds on the basis of 1.75 cu. ft. per bond at $1.75 per 
is $3.06. The actual acetylene consumption was 330 
or 2.3 cu. ft. per bond and for 100 bonds the consu 
230 cu. ft. The acetylene consumption was so! 

higher on account of training the railroad welder 
quired as stated above one minute longer per bond 
experienced welder used 1.7 cu. ft. of acetylene for ins! 
the first bond, so that the average consumption is ther 
placed at 1.85 cu. ft. per bord for cost datz. 
of acetylene per 100 bonds on the basis of 1.85 cu. ft. per 
at $2.00 per 100 cu. ft. is $3.70. 

The actual cost of labor on the basis of an experi! 


was 


The act 


installation requiring 2% eight hour days to insta! 
bonds, employing a welder at 54 cents an hour, and a | 
at 49 cents per hour, shows that the labor per 100 
was $14.10. 

The actual cost of labor on the basis of actual inst 
time, allowing 1.5 hours per day in getting to the jo! 
Welder at $0.54, and a helper at $0.49 wo 
hours and installing 11.6 bonds per hour was $10.42 


follows: 


10-hour day, time and a half for over-time, the cost 
be $11.45. 


The actual total cost per 100 bonds—labor and 
the present market rate is as follows: 
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The WIEDERWAX PREHEATER 


For OXY-ACETYLENE WELDING IN RAILROAD SHOPS 








Welding Unitsin 
Railroad Shops 
Are Not Com- 
plete without the 
WIEDERWAX 
PREHEATER 
WHY 
? 





Showing variety of locomotive repair work done on the 
Wiederwax Pre-Heater 


Because—It is the latest, most scientific development in connection with Oxy-Acetylene Weld- 
ing, and is always ready for instant use; 
Because—It is the most economical and practical device in use today; 


Because—Its upkeep and operating cost is extremely low; 


Because—For successful and economical Welding of cast iron and other heavy welding work 
it is absolutely necessary to preheat evenly to get equal expansion and to retain 


equal expansion during Welding, as well as to cool evenly; 
0 Because—The WIEFDERWAX PREHEATER is absolutely guaranteed to do this, and more; 
Because—It will Increase Welding Production and Reduce Time and Cost; 


Because—The WIEDERWAX PREHEATER entirely eliminates the use of charcoal and all 
other crude methods of preheating; 


Because—The WIEDERWAX PREHEATER will keep your shop clean and free from un- 
desirable fumes and smoke. 


For Further Information 
Write for Our Railroad 
Booklet 


GEIST 


MANUFACTURING 
COMPANY 


Show wig a super-heater header—a very difficult job of pre-heating 2001 Atlantic Avenue 
accomplished successfully on the Wiederwax Pre-Heater. Atlantic City, N. J. 


i a 
nN. 
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3onds No. 1, B. & S. capacity—7 in. length per 100........$20.00 
Flux rod, # in. diameter gas weld—Cat. No. 12630 at 





ge Se ee Reena en > Seer 6.25 
Oxygen at $1.75 per cu. ft. (per bond $.0175) per 100 
bonds ik SRD PEM TPES. 0 BE 3.06 
Acetylene at $1.85 per cu. ft. (per bond $0.02) per 100 
TE, isaeahiilaticatbeliaeabcien sical tec cesta ce eet 3.70 
Labor, 10-hour day (as noted above)........................-.--. 11.45. 
Total cost per 100 bonds .......0.....00.00........ paciabhcwsesp Atel ssc $44.46 


The railroad welder, Mr. Moffatt of the signal department. 
progressed very nicely in bond welding. 
by hour periods showed that he 
hour. 


Timing his work 
installed. 12 bonds 
The actual welding time was four minutes per bond, 
while the actual welding time for an experienced operator 
was three minutes; that is, 


each 


15 or 16 bonds per hour can be 
installed on straight away work without traffic interruption. 


It will be noted that the rail resistance has been reduced 
from .7 ohm to .07 ohm and that the voltage at the relay 
end of the circuit is the same as at the battery end as near 
as could be measured with a model 56 Weston voltmeter. 
Practically there should be a drop of .01 or .02 volt, but 
allowing for enthusiasm it is difficult to conceive even an 
approximation of such results by using the ordinary bonding. 
The bonds themselves have a calculated resistance of about 
.0105 ohm and that of the rail is .0603 or a total of .0708. 
But from measurement the actual bond and rail resistance is 
.07, practically the same as the “rail only” resistance. 

We may now determine what can be gained or saved by 
this type of bonding. 


Current Consumption 


In this track circuit 0.038 amperes was saved, which in 
renewals amounts to $1.65 per year or the interest on $27.54 
capitalized at 6 per cent. As the bonding of this section cost 
more than that amount, the saving in current alone is not 
sufficient to pay for renewing the bonding on this account. 
If it were necessary for any other reason to renew the bond- 
ing, then only the additional cost of the welded bonds should 
be figured over the ordinary bond wires. At present prices 
of material and labor standard bonding costs about 30 cents 
per joint. Welded bonding costs about 45 cents per joint, an 
increase of 15 cents per joint for 145 joints or an increase of 
$21.75, from which it appears that the saving in battery cur- 
rent alone is enough to more than offset the additional cost 
of welded bonding over ordinary bonding. 


There is also the fact that the voltage drop in the rails is 
so slight that it may be possible to use longer track circuits. 
The present maximum length of track circuit is 3,500 ft. for 
four ohm relays, with the result that a very large majority 
are much less than this. Another thought is that since the 
voltage drop in the circuit is so little it may be satisfactory 
to use a lower voltage, resulting in a less amount of cur- 
rent lost in ballast leakage. This would permit the use of a 
higher the battery and rails. 
The higher this resistance is, the higher the efficiency of the 
circuit, that is, the ratio of normal current to wet weather 
current and the ratio of the normal current to the shunted 
track circuit current. 


external resistance between 


It may be possible by using’ a lower 
resistance relay to make all or a large percentage of track 
sections a block long, eliminating a part or all of the- track 
cuts and,line wire. These thoughts are only suggested pos- 
sibilities but this method of bonding is manifestly so su- 
perior that there seems to be no reason to continue the 
present unsatisfactory method. It is hoped that other trial 
installations will be made and the matter thoroughly studied 
from every standpoint, that we may learn the objectionable 
features of welded bonding, although it now seems to have 
none. We will then be able to judge wisely as to what ex- 
tent it should be used. 
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NEW GENERAL MANAGER FOR IMPER! 

William A. Leonard, of Chicago, has been 
president and general manager of the Imperial 
facturing Company of that city, well know, 
Imperial oxy-acetylene welding equipment, Wai 
ing supplies, and a general line of automobi! 
and brasswork. 

Until recently Mr. Leonard was associated 
srothers & Company, of Chicago and New Yo: 
ization and sales promotion manager. 

This election completes the sales organizatio: 
perial Brass Manufacturing Company, which 1 
of the leading brass manufacturing concerns of 
west. 








PREHEATING CYLINDERS. 
A circular published by the H. A. Smock Co., |] 
describes a simple and effective method of preheat 
ders for welding. Lay a manifold on the b 

















Preheats Cylinders Evenly 


center to each cylinder and place nose of torch agai: 

fold. When cylinders quit smoking, start your we! W 
done, let the preheating torch gradually draw 
heat, cover with asbestos and turn down the tor 
cylinders are not even red and when cool ar 


alignment and as slick as ever. 





“WILLSON GOGGLES” A SEPARATE INDUSTRY 
Goggles as a “side line” have been popular with 
manufacturing plants, but it remained for Willso: 
Inc., of Reading, Pa., to demonstrate that one plant 
size operate successfully by making 
Established in 1870, just fifty years 
“spectacle factory” in a little building on the cor: 
present site, the Willson organization has grown 


can 
clusively. 


that it won it the war position of eye protection 
to the United States and British governmerts, and 
manent position of eye-protection contractors to ! 
railroads and other industrials. Last winter, th: 
was changed from T. A. Willson & Co., Inc., 


Goggles, Inc. 


Willson Goggles, Inc., claim the |! 
in the world devoted to the exclusive manufactur¢ 





A COMPLETE LINE OF SOLDERS 
A leaflet prepared by the Rohde Laboratory > 
announces a complete line of solders for the met 
A1-Solder, for work on sheet aluminum, lap joints 
repairs, is used alone or with auxiliary metal 
come in six different grades to meet the varied 


general and special repair work. The line als 


aluminum filler rods and fluxes, cast iron solder, 
general soldering work, a solder for work on Ger 
and a Sterling silver solder. 
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te, The manufacturer who says,“My business is not large enough 


for such an improvement,” can generally say the same thing 
ten years hence 


a. 


. ee 4 : ee P — P . a sae 
PE Bye ; + ty v9 i D2 SYEret 5 . rap See, os shaves ee Patt Pena et 
-, = “WARE: " > eae Ne ei a mene, Ski CII NM OU Gla! A. ia gh eee ET De Se EO OR oC 
: ay a 
ee . é 
ae * oe 
>» 





The Electric Needle that Knits Metals 





If any manufacturer, who produces some article 
which requires a joining of metal parts, could look 
through the shield and actually see what takes place 
in electric arc welding, he would soon see why this 
process is a factor in improving production. 

He would see a thin wire being thoroughly made 
a part of the metal itself, through the fusing power 
of a white hot electric arc. He would see a crevice 
being gradually filled with molten metal which not 
only closes the gap itself, but actually becomes a 
part of the metal on either side. And he would 


realize that the electric arc is as much a manufac- 


turing asset in the production of metal products as 
it is in the fabrication of ships or the repair of cast- 
ings and forgings. 

The General Electric Company has foreseen the 
wide possibilities of electric welding in all industries 
where metals are used, and has developed arc weld- 
ing apparatus for a great variety of uses. Whether 
a small portable type which may be taken to the 
work, or an outfit which allows a dozen welders to 
work at one time in a special department, there is 
G-E welding equipment now available for prompt 
delivery. 


Select the right equipment for the work—and a welder who knows his business 


Bulletins describing G-E Welding Equipment and the G-E Welding School 


sent on request to our nearest office 


General@Ele ctric 


General Office 
Schenectady. N'Y 


Company tives 
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Let’s Have The Evidence. 


ITH the right kind of co-operation from th 
results will come from the present cam; 
American Welding Society, Chicago Section, to 
favorable consideration for the welding proces 
to pressure tanks. Anyone who has had experie: 
ing pressure tanks can help the cause appreci 
practically no expense by sending to the Devel, 
mittee, of the American Welding Society, 608 ‘ 
born Street, Chicago, a complete reply to the q 
that has been sent to the trade in the form of 
circular. The committee needs this evidence at 
so that it may be properly compiled for presentat 
Boiler Code Committee of the American 
chanical Engineers in December. It is certain 
welding is entitled to a higher rating than it will 
the claims that can justly be made for it are well , 
by the evidence that is being sought. & 
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Try This on Your Welders. 

? AY out a small job of welding. Light your tor 
call in one of your welders. Hand him th 
and tell him to go ahead and weld up the job. (| 

the first thing he will do is to change the flame 

the same way with your other welders and observe | 
them will be content to accept the other fellow 
justment as being correct. There can be but om 
justment, so why should the original flame ad 
changed? Is it because of faulty vision, or a lacl 
edge as to exactly what a correct flame should 





Success Is Made Up Of Little Things. 
R H. J. HUGHES has written an article on 
Locomotive Cylinder” for this number of The Ji 
Engineer in which he states: “While waiting for th 
to heat everything was prepared for the job, suc! 
oxygen and fuel, and tongs to handle the brick, t 
ing to stop and look up the things which would 
after the welding started.” How 
ruined by,men who were expert with the torch, but wh 
think far enough ahead to make arrangements 
their work without interruption? Or, how much ti: 
in the average welding shop because all the wrenc! 
been misplaced and nobody ever has time to put 
shelf for the special purpose of parking the wren: 
not in use? Welding is such a comparatively youn 
that the little things have not been given careful enoug 
tion. In the old days a master carpenter would hav 
fit if he saw an apprentice misusing a plane, a saw, 01 
the welding foreman ought to feel the same way 
notices that the young welder is careless about 
welding hose get near hot metal. There is a gener 
these “little things,” and it pays to be aler* in wat 
them. 


many welds | 















Another Phase of the Human Element 


> REQUENT reference has been made to the h 
ment in welding, but we have not had much n 
the importance of good vision to the welder’s effici 
attention was recently called to the experience 
timer who traced one welder’s failures to defectiv: 
In this case the workman could not see well enough 
that his welding rod was not in contact with 
Color blindness is another defect that may lead t 
Extreme nervousness, causing unsteady hands, sh 
be guarded against in looking over a prospective weld 
art is not too hard to learn for the workman of ord 
telligence, nor is it extremely hard on his constitut 
some of its requirements are very exact, so 
slightest deviation means imperfect workmanship 











exact 
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Here's the story in a Nut Shell 


HE ‘TELEPHONE RINGS in MacMulkins’ repair 
shop. He is asked if it is possible to repair a 
broken spur gear. MacMulkins says, “Sure it is”. 





Puts on his hat, slips a cylinder of Prest-O-Lite 
and his oxy-acetylene welding apparatus on his 
emergency truck. 


In two hours Mac. returns with $32.50 more in 
his wallet than he left with and the satisfaction of 
having another booster for the efficient way Mac- 
Mulkins repairs anything. 


In this particular case, several days of valuable 
time were saved and a casting made new. A sav- 
ing of several hundred dollars at least. 


The use of Prest-O-Lite, the Universal Gas with 
the Universal Service, in any metal working shop 
assures extreme portability of the oxy-acetylene 
process of welding. 


Write us about the Nation-Wide Service Plan of 
Prest-O-Lite. 


THE PREST-O-LITE COMPANY, Inc. 
General Offices, Carbide and Carbon Building 
30 EAST 42ND STREET, NEW YORK 
KOHL BUILDING, SAN FRANCISCO 


In Canada 
PREST-O-LITE COMPANY of CANADA, LIMITED, TORONTO 





On  ———rrSC*d 
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particularly true of electric arc welding. A short time ago 
an American contemporary published an article relating to 
places in American industry for disabled soldiers, and used as 
an example the electric welding machine that can be operated 
by men who are totally blind. This is interesting, but it is 
not welding. A man needs to have all his faculties working 
and under control to produce good welds, and the welding 
foreman will do well to give applicants for jobs a careful 
scrutiny with this thought in mind. 
If There Is a Business Slump. 
S OME folks predict a business slump. They say we can’t 
go On raising each other’s hands much longer. We don’t 
look for a serious industrial depression—we can’t have one so 
long as we are so short of labor. But if it comes, the welding 
industry will be one of the very last industries to be seriously 
affected. 

You don’t buy welding equipment because you have surplus 
money to spend. You buy it because you don’t want to spend 
money. Its purchase is an economy measure—thrifty, in fact. 
Any welder could complete our argument—it’s useless for us 
to continue. We think the welding trade is “sitting pretty.” 





SHOULD WELDERS BE LICENSED? 

Editor :—The letter written by Mr. R. H. Anderson in the 
August number of The Welding Engineer sounds good to me; 
as he says, it gives us all something to think about. 

I think every welder, whether gas or electric, should come 
to the front with his suggestions, and not hang back as if he 
were afraid of criticism. As Mr. Anderson says, it certainly 
is disgusting to hear an outsider run down the welding craft, 
and worst of all to hear the foreman or mastermechanic or 
superintendent of some railroad company knocking the welding 
craft. Sometimes I don’t wonder at them, though, when I see 
some of the car bolsters and car transoms that come in for 
repairs, broken where they were welded before or looking as 
if they had been stuck together with chewing gum or putty. 
This is the kind of work that welders want to do away with. 

My suggestion would be to get up a questionnaire and have 
each welder who makes application fill in the questions and 
also demonstrate on different metals, to determine his ability. 
This work should be witnessed by his foreman or some other 
competent person. All his work should be stamped with his 
initials and registered in the questionnaire. A list of appli- 
cants might be published in The Welding Engineer each month, 
and the questionnaires sworn to before a notary public. 

Yours for welding, 

E. F. Ballinger. 
SIMPLIFIED WELDING 
By W. W. Palmer* 
WHEN using the ordinary round metal electrode in 
metallic-arc welding the arc stream is approximately 
round in cross-section. At the place where the arc strikes 
the parent metal there is a small, white-hot crater. Only 
that part of the rapidly fusing electrode which strikes this 
molten spot on the parent metal becomes fused with that 
metal. Consequently it is necessary for the welder to move 
the arc and its molten crater over every part of the surfaces 
to be fused. 

For instance—suppose the two plates shown in Fig. 1 are 
to be welded. The welder establishes his arc at some point 
as at a and holds it there just long enough to get his crater 
established, when he moves it on to b. After getting a good 
crater at b he moves it on to c, d, e, f, g, etc., gotug from 
one plate to another and attempting to keep ther both at a 
fusing temperature. 

The welder must be skilled to perform the following opera- 
tions: 





*Electrical Engineer, Quasi-Are Electrode Company. 









1. Feed the electrode into the arc at the sam: 
it is melted. 

2. Move from plate to plate, with regular swin; 
to fuse both parent members equally. 

3.. Move the arc along the direction of the s 
welding progresses. 

4. Dip the electrode toward the bottom of t! 
time it crosses over, in order to properly fuse the 
the seam. 

In order to simplify this complicated process t 
ing method has been evolved: Instead of a round 
round arc, and round crater a flat wire, flat arc, and 
crater are used. (See Fig. 2.) 

By holding the wire in the position shown the 
simultaneously completely across the face of the r 
on both parent plates; consequently the electrod 
wiggled from plate to plate, but is fed straight int 
and the arc is gradually lead in the straight path 
the arrows in Figure 2. 

The arc length is automatically kept the same c 
across the surface of the flat wire, regardless of | 
or contour of the surface being worked upon. Th: 
tion for this phenomenon is as follows: Suppos: 
eccentric manipulation or irregular parent surface, 
trode should come closer to the work at one p: 
at others. Then the resistance of the current pat! 
point is less than at others, thereby causing a rush 
rent to that point which quickly fuses away the thi: 
trode in that vicinity. This feature is clearly see: 
watching the arc in operation. 

This results in smoother work and easier welding 
the chances of “freezing” are minimized. The fact 
two motions are required as against four with the 


electrode enables the operator to make a smoother d 
with less effort. The fact that the arc is maintained 
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both plates all the time instead of alternatedly heating 








cooling them permits the use of less heat, other conditio 


remaining the same. This charactertistic also makes 
certain that both plate surfaces are fused properly 


When correct currents are used the rate of metal deposit 
is proportional to the cross-sectional area of the elect 


used. Yet, where several runs are to be made, lack of w 


ing space prevents the use of a large round electrode for t! 


first runs. Consequently two or more sizes are used 
the sacrifice of speed when using the smaller rods. In 
cases the flat electrodes are used as shown in Figure 


rod is moved straight down the seam as before. Excelle! 


fusion as well as rapid deposition is obtained. This | 


cially applicable to the first runs of a lap joint where t 


majority of the strength of the weld is obtained. As 
bottom of the seam is filled, and more working space 
tained thereby, the succeeding rounds are made with t! 


in the positions shown in b, c, and d (Fig. 3) respective!) 


Besides affording greater speeds for the bottom ru: 
possible for a welder, when on such work as ship w 
carry only one size of electrode instead of the usual 's 
and #% inch sizes. It is also a fact that less chipp! 
planing is required when preparing heavy work for w 
since the electrode used edgewise will operate in a sma! 

This flat wire is peculiarly fitted for use with aut 
welding machines since it will give broad, smooth 
without the complicated side to side motion. 
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Steel Vaporized in the Arc 


And Exposed to the Air becomes oxidized and chilled. 














Consequently the weld is often brittle and porous. 
It may hold under strain—and it may not. 


Have you complete confidence in your bare-arc and gas welds? 


THE QUASI ARC SYSTEM is the only one which protects the vapor- 


ized and molten metal from contact with the air: 


And thus gives a ductile, pressure-tight and ABSOLUTELY RELIABLE 
joint. 

Use QUASI ARC for your important welding— 

And have CONFIDENCE and PRIDE in your work. 


The Quasi Arc Weldtrode Co., Inc. 


2896 Atlantic Avenue Brooklyn, New York 
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industrial gas generating plant: 


| MILBURN APPARATUS 


ipa! ih? | is superior in design, construction, performance and 


ral lH | economy. 
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For the trade, we manufacture apparatus on your 
design or plan it to meet special service or conditions. 
Send for Catalog No. 35 
The Alexander Milburn Company 
1420-1428 W. Baltimore St., Baltimore, Maryland 
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ELECTRIC RESISTANCE 
WELDING 


By Chas. H. Kicklighter 


N an article entitled “Spot Welding and Some of Its Appli- 

cations to Ship Construction” Mr. H. A. Winne of the Gen- 
eral Electric Company has very forcefully and convincingly 
shown the advantages of spot welding over riveting in giving (a) 
an increase in strength of joint, (b) a saving of time, (c) a 
saving of labor and (d) a saving of material. The disadvan- 
tages he states are that the “welder is heavy and cumbersome 
and requires a considerable amount of single-phase power.” 

| propose to show that these disadvantages can be largely 
overcome by reducing to a minimum the mechanical pressure 
and the strength of current necessary to effect a weld and, there- 
fore, a comparatively light and portable welder can be em- 
ployed which can be swung from a crane and quickly adjusted 
to the work at hand. 

Advantages 


Mr. Winne has shown that a spot welded joint “can be so 
made that it will be stronger than the plate itself by simply 
making enough spots.” He has explained how the great saving 








Ws \ 
LLL, = 

















ee 

















Fi¢. la Fieé.1lb Fie. 3a. 


in time, labor and costs are effected due to the elimination of 
the accurate laying-off-operation and of the punching, reaming 
and bolting together of the various parts. Again there is no 
handling and heating of rivets as required in riveting operations. 
More than one weld can be made at a time and “a smaller 
number of welds than of rivets is required for the same strength 
of joint.” A marked saving of material is effected because 
no material in the form of rivets is used and the plate edges 
do not have to be lapped as much as for riveted joints. 
Disadvantages 

Mr. Winne continues, “the disadvantages of welding as com- 
pared to riveting, applied to plates of the thickness used in ship- 
building are the welder is heavy and cumbersome and requires 
a considerable amount of single-phase power. .... We must exert 
a heavy pressure (as much as 20,000 or 30,000 Ibs. for plates 
4 in. to % in. thick) between the electrodes. In addition to 
this we must cause a current of 25,000 to 50,000 amperes to 
flow—must have a throat deep enough to span a plate 5 ft. in 
width, which means that it must be strongly and consequentiy 


heavily built in order to obtain the requisite press 
the electrodes.” 


Disadvantages Can Be Overcome 


I have repeatedly made substantial welds between 


thick on a light 20 K. W. welder with a comparat 


| 


mechanical pressure and small flow of electric cu: 


method is simple and practical. 


I am aware of the fact that when it is attempt: 


thick plates by the usual spot welding method, a 
pressure is required to overcome the irregularities 
of the cold plates and to force them into firm cont 
the welding terminals, and even then a large current 
as this current spreads out considerably upon ¢ 
plates and much of the heat is wasted. 


ali 


ict | 


I 


But I have devised methods by which the area sul 


pressure and to the passage of the heating curr 
limited,—in fact it is narrowed down to the area of 
weld itself. Consequently the mechanical pressure 
the amount of heating current necessary are relative 


nt 


reqdi 


ly 


light and portable welder can in this way be utilized t 


welds between large and thick plates. Such weldit 


1g 


can be quickly swung into place and adjusted, as desir: 
limited crane facilities at the various ship ways. In 
way, an even lighter welder, with a throat of much | 


can be sent to the sites of erection and employed 
struction work of bridges and steel frame building 
evident the electric welder can also be employ: 


angle irons, channel irons, fish plates and braces to othe: 


tural members. 


My Method 


My method is to weld both plates to intermediate bo 


while these bodies are soft and plastic to force the 


Ss 


d 


m int 


1 


l 


rounding depressions in one of the plates so that the 
may come into immediate contact. The intermediat 


are in the shape of flat discs, as plain surfaces of contact 


best results and require less welding current. This 


; ¢r11 
IS irue 


cause all points of such surfaces are brought to a welding 


at about the same instant and a thorough fusion at all point 
is obtained by the time the metal is softened sufficient 
The dey 


be forced back and crowded into the depression. 


sions around the discs are essential, as it is difficult to 


the plates into immediate contact without these depressions 
above operation is simple, practical and easily accom) 


The writer has made numbers of such welds. T 


he 


can rest assured that a thorough weld has been effect: 


the disc is softened sufficiently to allow the plates t 
into immediate contact. The discs are previously faste 


1 
I 


‘ 


one of the plates with depressions formed in the plate surt 
around these depressions. The discs are usually fastet 


fusion, which must be sufficient to hold them in plac 
subsequent handling. The current required for this 


quite small. If the fusion is not complete, it is well 


thorough weld is effected during the final weldin 


The preliminary operation of fastening on the discs at 
ing the depressions is a shop operation to be effected 
factory on one plate only. The final operation of bri 
plane plate in contact therewith and welding thereto 
a field operation to be accomplished at the site of erect 
the ship ways by a portable welder. I have employed 
methods for performing the preliminary operation 
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I have cut annular depressions in the sur- 





First ig. 1). 

ick plate with an annual cutter and have fused discs 

surface within the annular depressions. 

¢ nd--(Fig. 2). I have formed annular depressions in the 
secon 






a thick plate by forcing a die upon heated spots 
have fused discs to the plate surface within the 





epressions. 

"Third Fig. 3). I have cut circular depressions, preferably 
ottoms in the surface of a thick plate by a flat end 

r reamer and have fused discs to the bottoms of these 

These discs are of a less diameter than the diameter 


pli 


; the depressions but of a greater thickness than their depths 


it the flat surfaces of the discs project beyond the surface 

f the plate. 
ght In each of the above (i. e. Figures 1, 2 and 3) A and B 
iystrate, respectively, the forming of the depressions and the 
‘ysing on of the discs in the several methods. Any one of these 
may be used at the shop in the preliminary operation. C illus- 


1e prepared spots on one of the plates ready for the 


trates t 
énal welding operation. D illustrates the final welding opera- 
n on the ship ways, at the site of erection or elsewhere, in 
ed which case a plane plate is brought in contact with the pro- 
cting disc surfaces and the contacting parts are subjected to 
pressure and heating electric current. FE illustrates the com- 
nleted weld, in which case the disc has been welded to both 
alates and forced into the depression so that the plates come 
to immediate contact. 
It will thus be seen the entire welding operation consists of 
ut two parts (1) the preliminary operation A and B and (2) 
final welding operation D. (1) the preliminary operation 
\ and B is simple and may be easily and rapidly performed. 
It is of no more trouble than the preparation of plate edges 
r the arc welding process. 
Simple Apparatus Used 
When the depressions are formed by cutting or drilling, as in 
igures 1 and 3%, depressions may be cut and discs fused on 
simultaneously by the same machine, thus necessitating but one 


C andling of the plate in the preliminary operation. Figures 4, 5 


and 6 illustrate such a machine. Figure 7 illustrates the cutter 

for a machine in the method of Fig. 1 and Fig. 8 the cutter 

for the method of Fig. 3. In the machine of Figs. 4, 5 and 

- 6, two drills or end cutters, 1-1, in this case individually driven 
by small motors 2-2, together with two welding electrodes 3-3 

are mounted side by side on the frame 4 of the machine. Cut- 

ters 1-1 are operated through equalizer bar 5 by handle 6 pivoted 
Adjustable stops may be attached to regulate the depth 

it of the cuts. The welding electrodes 3-3 are operated through 
equalizer bar 9 by handle 10 also pivoted at 7. These electrodes 
} are the terminals of secondary 11 of a transformer having 
primary windings 12 and core 13. Fig. 6 shows how the cutters 
*-2 and the electrodes 3-3 occupy a staggered relation so as to 
prepare the plate for the rows of spot welds in staggered rela- 
tion. The machine may be adjusted for any pitch desired, if 
the plates 14 and 15, supporting the cutting and fusing appar- 
t be made adjustable relative to each other and if the 
positions of cutters and electrodes thereon be adjustable. The 
supporting frame 4 may be made quite light and the mechan- 


é al pressures required for feeding the drills and for fusing 
the discs are small. 
; In the machine, illustrated by Figs. 9, 10 and 11 one cutter 


1 and electrodes 3-3 for fusing one disc are mounted on the 
same Irame 4 of the machine. The cutting tool 1 with its motor 
_'S mounted on a supporting plate 14 adjustable by means of 
Camping bolts 16 so as to provide means for changing the 
istance. Container 17 is provided for holding the discs 


whic nay be fed automatically by trigger mechanism 18 to the 
me position between electrodes 3-3. 
Figs. 12, 18 and 14 represent a machine adapted to perform 
om liminary operations according to the methods of Fig. 2, 
that 





stamping annular depressions on heated spots of the 
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Sheet Aluminum 
Flux 


Highest grade Aluminum Flux known. 
Any welder can weld Aluminum Sheets 
such as Auto Bodies, Kitchen Utensils, 
etc., just as easily as Steel sheets are 
welded; with a job that can be hammered 
under a power hammer and will not break. 
Used by the largest Auto Body builders in 
the country. 


We are so confident of this Flux that we 
will refund your money if it is not su- 
perior to any you have used, if returned 
in 10 days after receipt. 


Extra fine for Cast Aluminum. 


$4.50—1 Ib. can $2.50—|,y lb. can 
$1.50—|4 lb. can 
Extra discounts in quantity 


SPECIALISTS IN HIGHEST GRADE WELDING 
EQUIPMENT AT HONEST PRICES. 


WELDIT ACETYLENE CO. 
68 Grand River Avenue, West, Detroit, Mich. 











WANAMAKER 


COATED ELECTRODES 
For Arc Welding 





The selection of the proper electrodes. is an im- 
portant factor in producing good, strong, lasting 
welds. 


Many welders have proven this to their entire 
satisfaction by the consistent use of WANAMAKER 
COATED ELECTRODES -for Arc Welding since 
they were first used. 


Made with various chemical compositions to sup- 
ply practically all arc welding requirements, 


The Technically Correct Electrode. 
(Write for Bulletin) 


Transportation Engineering Corp. 


200 Fifth Ave. 608 S. Dearborn St. 
New York, N. Y. Chicago, III. 




















44 


plate surface and fusing the discs therein. A die 1 and an 
electrode 2 are mounted on a shifting lever 3 pivoted at 4 and 
provided with handle 5. A pressure block 6 may be forced 
down by lever 7 through toggle-joint mechanism 8. Block 6 
is guided downward by means of a lever fulcrumed at 9. Con- 
tacts at 10 may be closed so as to cause the welding current 
to flow. Contacts at 11 may be closed that magnet 12 may 
operate the trigger device 13 to feed a disc from container 14 
into die 1 just after the depression has been made. The oper- 
ation is simple. The handle 5 is shifted back so as to bring 
electrode 2 beneath block 6 and then force down lever 7 and 
close switch 10 by the thumb lever. Heating current will flow 
from electrode 2 to electrode block 15, both of which are 
terminals of the secondary 16 of a heating transformer. Then 
allow lever 7 to rise and quickly shift lever 5 forward so as 
to bring die below the then force it 
downward by means of lever 7, so as to form a depression 
in the heated metal. Allow to rise and press thumb 
lever 11 so as to feed a disc from the container 14 through the 
annular die and to its correct position on the plate. 


pressure block 6 and 


lever 7 


Raise 
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handle 5 and shift backward so as to bring electrode 2 over 
the disc and beneath pressure block 6. Pull down the handle 
7 lightly and press lever 10. Current will flow which will 
fuse the disc in place. 

The methods for bringing the plates between the welding 
electrodes or for adjusting the electrodes of a portable welder 
to the plate edges for the final welding operation will not be 
discussed. Such methods are well known and will readily sug- 
gest themselves under the varying conditions met with. How- 
ever, Fig. 14 is presented to illustrate how simple it is to han- 
dle cylindrical work and to bring the seams thereof between 
the welding electrodes 1-1. Castor rollers 2-2 permit the cylin- 
der to be adjusted for tranverse seams. The rollers may be 
moved closer or further apart and supported in appropriate 
holes in table 3 so as to accommodate cylinders of various diam- 
eters. The wheels 4-4 rest on tracks 5-5 so that the carriage 
6 may be moved forward or backward to allow for longitudinal 
adjustment. By means of hand wheel 7 and gears 8 four 
sprocket wheels 9-9-9-9, connected by a sprocket chain and 
mounted on screws 10-10-10-10 at the corners of table 3, are 
operated so as to raise and lower the table 3 and thus adjust 
the plate edges up or down relative to the electrodes 1-1. 
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Enormous Field For Resistance Weldi; 
That welding will eventually and probably very ; 
sede riveting in most cases where the latter is ; 
is very generally conceded by those acquainted w 
developments and great strides recently attending | 
former. Most of this, under the direction and e: 
of the American Welding Society, has been in th 
and gas welding for heavy work. 1 contend that | 
Spot Welding is preferable to arc or gas weld 
fields where the latter are being advocated. T; 
gas welding have a field where spot welding is n 
or is applied with difficulty. For work in inaccess 
or upon broken pieces of machinery or in the repai: 
tanks or containers, arc and gas welding hold the 
a rival. But where more than one method of 
applicable it is a question as to which will yield th: 


or will yield a given result at the least cost or in { 


est time or with the least demand for labor. | 
show that, in a surprisingly large number of thes 
tric Resistance or Spot Welding is the preferable met 












































of welding, I believe. 


is a broad field in the welding together of heavy metal 
or of structural forms, such as beams, columns, bra 
where resistance welding has many advantages of othe! 
Truly enormous is the field for 


cation in the building of ships or in the fabrication of 


parts where steel plates and forms are used. 


Welding 
As gas welding has been more satisfactory for thir 
¥% in. and under, and for general repair work, a 


between my method of resistance welding. and the n 


arc welding alone is considered essential. I 
method of resistance welding on thick plates and |! 
has the following advantages over the method of a 
where both are applicable :’ 


(A) Greater Speed. 

(B) Successful in Hands of Unskilled Operators. 
(C) Better Quality of Work. 

(D) More Free from Internal Stresses. 

(E) Greater Strength and Reliability. 

(F) Not So Many Variables. 

(G) Not Dangerous vr Annoying to Operator. 
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Resistance Welding (i. e., Disc Depression Method) vs. Ar 
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(H) Saving in Power. 
(1) ymparison in Preparation of Parts. 
(J omparison in Automatic Operation. 
The iter takes the liberty of quoting statements from a 
numb f authorities in support of the above contentions. 
(A) Greater Speed 
“Arc Welding is relatively slow.—Spot Welding is much 


more rapid and saves more labor.”—C. A. Adams. Speaking 
of the Spot Welding Process Hermann Lemp states that it 
“easily surpasses the gas and electric arc process as regards 
both speed and excellence of finished product.” “In a research 
made Mr. William Spraragen for the Welding Research 


Subcommittee on several tons of half inch thick ship plate the 
average rate of welding was only two feet per hour.—For 
4 12 it. cube tank of one-half inch thick steel welded at 
Pittsfield the speed of welding was three feet per hour.”— 
H. M. Hobart. These were the actual periods of welding after 
the plates had been clamped and the preliminary work of pre- 
paring the edges had been done. “One of the largest ship 
building concerns in the United States reports that the gen- 
eral average of all its manual welders on this class of work 
is from one foot to eighteen inches per hour.’—H. D. Mor- 
ton (Speaking of welding one-half inch ship plates). The 
writer made a number of spot welds on % in. stock with a 
009 K. W. welder at an average speed of 20 seconds per weld. 
With a greater capacity welder a greater speed of welding 
could have been easily attained. 
(B) Successful in Hands of Unskilled Operators 

No great degree of intelligence or skill is required to operate 
a spot welding machine. With a reasonable amount of care 
any workman of ordinary intelligence can successfully oper- 
ate one. The operator can be practically sure that when the 
disc has become sufficiently plastic to be forced into the 
depression a thoroughly welded union has been effected with 
both plates. “Spot Welding requires less skill on the part of 
the operator and lends itself more readily to effective inspec- 
tion—It is now certain that where the strength and ductility 
of a weld are important thoroughly skilled operators are neces- 
sary and that such cannot ordinarily be produced with less 
than six to eight weeks training.”—C. A. Adams. Commander 
S. V. Goodall speaking of arc welding advises ship builders to 
employ only thoroughly skilled and experienced workmen stat- 
ing that thoroughly rotten work is done by unskilled welders 
and that it is impossible to tell when the work is good or 
bad without a destructive test. “That about ninety-five per 
cent of the welding results is dependent on the skill of the 
operator and that at least six months practice is necessary 
tc acquire reasonable satisfactory efficiency.”.—H. B. Morton. 
(Speaking of Arc Welding). “It is very difficult to find weld- 
ers capable of doing a variety of work with success.”— T. T. 
(Speaking of Arc Welding). 
(C) Better Quality Work 

There is less opportunity for oxygen and nitrogen to gain 
access to the weld so as to contaminate it, effect the ductility 
of the weld. Moreover, in my method it is found that the 
extruding of the plastic disc metal from between the welded 
surfaces into the depression frees the spot welded area from 
blow holes and results in a stronger and more compact metallic 
bond between the plates. Speaking of Spot Welding Hermann 
Lemp states that “parts to be welded are substantially pro- 
tected against contact with oxygen of the air and what few 

es may be formed near the edges are effectively squeezed 


Heaton. 


“It is notable that most of the carbon and manganese 
is burned out in traversing the welds.”"—H. M. Hobart (Speak- 
f Arc Welding). 

D) Free From Internal Stresses 
ote that in my method the most of the heat is confined 
the discs and the parts of the plates in immediate contact 
with. Because of the limited volume of metal heated, 


ii 







locked up cooling stresses are to a great extent avoided. 
“Greater cooling stresses are developed because larger areas 
of adjacent metal are heated..—H. M. Hobart. (In com- 
paring arc welding with gas welding.) “In plates this size, 
if electric arc welding is attempted the heating introduces 
dangerous internal contraction stresses and it is obvious that 
in the construction of a ship’s hull an annealing process to 
eliminate these stresses is out of the question.”—Le C. Lin- 
coln. 
(E) Greater Strength and Reliability 

“Spot welded joints can readily be made stronger than the 
plates joined."—C. A. Adams. “Obviously a welded joint can 
be so made that it will be stronger than the plate itself.”— 
H. A. Winne. In arc welds the deposited metal is almost pure 
iron and is weaker than the plate metal, but in spot welds “the 
spots more nearly approach the original composition of plate 
as the slag driven off (a measure of a chemical change within 
metal) is inconsiderable compared with that of arc welds,” 
according to John Martin. F. M. Farmer tells us that in 
arc welds the fatigue strength of deposited metal is less than 
that of original metal, as in fatigue tests failure always occurs 
in deposited metal. “Owing to the relative brittleness of arc 
welded joints much fear has been expressed as to their ability 
to stand long continued vibration stress and shocks.’”—C. A. 
Adams. “At present, it is not possible to insure that two con- 
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secutive welds made under apparently identical conditions will 
give even approximate similar results under tests.’—C. R. Dar- 
ling. (Speaking of arc welding). 
(F) Not So Many Variables 

In Resistance Welding, the mechanical pressure, the strength 
of current and the time are the variables. All of these are 
relatively small in value in my method of resistance welding. 
The mechanical pressure should not be so great as to force 
the disc into the depression until the heat has thoroughly fused 
the disc to both plates. As the strength of current is in- 
creased the time of welding is decreased. But there are many 
variables in arc welding, some of which are as follows :—Length 
of arc, size of electrodes, composition of electrodes, strength 
of current, voltage, preliminary preparation of plates, thickness 
of plates, time, degree of bevel of plate edges, expertness of 
operator, etc. “If a year ago it had been realized that there 
were thirty-three variables in the arc welding and but three 
in the spot welding problem, the latter would have determined 
perhaps the more fruitful field for experimental investigation in 
seeking a satisfactory weld for ship construction. The writer 
heartily endorses the author’s (i. e. H. M. Hobart’s) belief 
that spot welding has a great future as applied to ship build- 
ing.”—John Martin. April, 1919. 
(G) Not Dangerous or Annoying to Operator 

In arc welding, operators are liable to receive shocks on 
account of the higher voltages handled. Injury to the eyes 
and burns are often received. It is necessary for operators to 
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wear goggles for the protection of the eyes, and masks and 
gloves for the protection of face and hands. These are a 
source of annoyance, discomfort and inconvenience. It is a well 
known fact that welders often become very nervous in their 
efforts to maintain a constant length of arc, prevent flashing- 
out, continue the movements necessary to do a good job, etc. 
In resistance welding there are no high voltages to handle, 
no glare to annoy, no goggles and mask to inconvenience and 
no constant strain to maintain conditions so as to secure good 
results. 

(H) Saving in Power 


I am confident that with my method of resistance welding 
there is a much smaller consumption of power. There are two 
reasons for this, viz. the small amount of time consumed per 
weld and the limited volume of metal in which heat is devel- 
oped. This latter consists of the 
plates in contact therewith. 


disc and surfaces of the 
I judge that the consumption of 
power by my method is about one tenth of the consumption by 
the ordinary spot welding method. Mr. J. M. Weed, of the 
General Electric “that for welding plates 
% ins. to % ins. in thickness, the single phase currents required 
would be from 30,000 to 50,000 amperes and the kilovolt-amperes 
required at 60 cycles would range between 300 and 900 at power 
factors of from .35 to .50 ins. “If Mr. Weed requires 300 kilo- 
volt amperes to spot weld % in. plates by the ordinary method 
and | welded 34 in. plates together at the same speed on a 20 
K. W. machine, using as much as 30 kilovolt-amperes, my method 
would require one-tenth the power of the usual spot welding 
method and, I dare say, the power consumption was much less 
than that consumed in welding the same number of feet of 
seam by the arc welding method. 
(1) Comparison in Preparation of Parts 

Objection may be made that preliminary preparation is neces- 
sary in welding by my method. I will state that this prepar- 
ation is 


Company, states 


(a) made upon only one of the plates to be joined. 

(b) simple and may be rapidly performed. 

(c) performed by one handling of the plate through a ma- 
chine in which the depressions are cut and the discs are welded 
on simultaneously. 

(d) performed in the shop where there are facilities for 
easily and rapidly handling of the material. 

(e) performed upon comparatively light and inexpensive ma- 
chines. 

(f) performed by workmen having no special experience, 
aptness, or training. 

(g) performed without accurate laying-off, the spacing be- 
ing done by eye or by automatic means. 


Mr. Hobart states that spot welding does not require as much 
preliminary cleaning of surfaces as does fusion welding. The 
cleaner the surface the better the weld in fusion welding. In 
discussing arc welding he also states “this preliminary work 
and the preparation of the edges, which is quite an under- 
taking and requires other kinds of artisans, accounts for a 
large amount of time and should not be underestimated.” Con- 
sidering the fact that for a first class job of arc welding both 
plates should receive a preliminary preparation of their edges 
by cleaning, beveling, etc., it is not considered the preliminary 
preparation which I give in my method is any grounds for 
serious objections, especially when it is taken into considera- 
tion that the final welding operation which may be field work 
at the site of erection is effected with such a great saving in 
time, labor, material and cost. 

(J) Comparison in Automatic Operation 

Objection may be made that the arc welding method possesses 
greater adaptability to automatic welding. I do not believe that 
this is true. I am aware that there are machines for the auto- 
matic feeding and moving of the arc in are welding. These 
machines are primarily for shop operations and their fitness 





Septen T, 1999 
for quick adjustment to field work does not offer any 
over spot welding method. A vast amount of inves} 
been made and much time and money expended in 
apparatus for arc welding. Very little has been 
this line in the field of spot welding of heavy plat: 
simple matter to design suitable automatic machin: 
means for handling and welding the plates accor 
method along the lines hereinbefore suggested.  \ 
automatic machines for performing the preliminary 
of cutting depressions, welding on discs and feeding 
to the work as needed suggest themselves. 
Hermann Lemp Method 

A method, somewhat related to my method, has bee: 
by Hermann Lemp, of the General Electric Compa 
May, 1919, issue of Bulletin of American Institute . Lit 
and Metallurgical Engineers. His preliminary method . 
ing rounded teats by a punching press at first app: 
a much simpler method than my method of cutting cd: 
and fusing on discs. But a much heavier machine is 
for this operation on account of the greater pressur 
and about as much time is necessary to handle the plat 
the machine as ‘is necessary in my method. Moreover 
three serious objections when it comes to his final weldi: 
tions, viz.: the rounded form of the teats, the form of el: 
and the necessity for two operations in order to 
plates into immediate contact. I find it much better 
the areas of initial contact flat and practically equal 
areas of the desired weld. This results in a stronge: 
more reliable weld and requires less welding current 
fore, a welding machine of less capacity and which is 
and possessive of greater portability can be used. I fir 
with plane surfaces of initial contact, all points of su 
faces are brought to a welding heat at about the same instant 
a thorough fusion of the metal at all points is effecte: 
time the discs are softened sufficiently to be forced 
crowded into the depressions. My experience with rounded p: 
jections, similar to the teats used by Mr. Lemp, is 
apex becomes first fused to the contacting plate and the: 
to conduct or short circuit the welding current until 
teat softens and flattens out while the surrounding surfaces 
the teat and plate which are thus brought into contact 
relatively cold and their fusion does not occur. To off-set t 
Mr. Lemp has employed a large, annular, hollow, and com 
electrode with a steel plunger working therein. This 
plunger requires hydraulic or pneumatic means for separat 
operation. More time for the complete operation is nec 
and a heavier and more complex welder is required. A g: 
consumption of power than by my method is required, as 
volume of metal is heated. I submit my method possess 
following advantages over the Lemp method: 

(a) Greater simplicity of welder construction. 

(b) Greater lightness and portability of welder. 

(c) Less power consumption to effect the weld. 

(d) Less time to effect the weld and complete the operat 

(e) One operation instead of two. 

(f) Smaller, simpler and more durable electrodes. 

(g) Plane plate surfaces for the electrodes to contact wit 
The following parties who have been in close touch 


the development of electric welding are quoted in the foregoi' 
article. 


} 
Ua 


C. A. Adams, Dean Harvard Engineering School, 
University. 

H. M. Hobart, Consulting Engineer, General Electric Co: 

Hermann Lemp, Engineer Erie Works, General Electri 
pany. 

H. A. Winnee, Power and Mining Engineer, Depart. ‘ 
Electric Company. 

J. M. Weed, Power and Mining Engineer, Dept., Genera! 
tric Company. 

Commander S. V. Goodall, Naval Constructor, R. N. 
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Approved by 
Underwriters 
Laboratories 


nutty 


Willson Triangular Welding Goggle 
—or Style LI. Pleases the welder 


and improves his production. Sur- 
prisingly light and comfortable, 


protective and durable. Equipped 
with INDUSTRO lenses protected by clear 


cover glass. No unfiltered light or flying 
particles can reach the eye through the 
goggle. All parts are quickly replaceable 
without a tool. LI is adjustable, well ven- 
tilated, non-conductive, and unaffected by 
gases or liquids. 


util 





Price, $300.00 per hundred, including metal cases. One dozen or more, 
10% discount. Demonstration sample, $3.00; sent to plants on approval. 


Have you a Willson catalog ? 
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WILLSON GOGGLES INC., Factory and Main Office, Reading, Pa. 


= Chicago San Francisco New York Pittsburch Toronto 
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H. D. Martin, Sec.-Treas., Automatic Arc Welding Company. 

G. C. Lincoln, Pres., Lincoln Electric Company, Cleveland, 
Ohio. 

John Martin, American Bureau of Shipping, New York. 

F. M. Farmer, Chief Engr., Electric Testing Laboratories, 
New York. 

T. T. Heaton. 

Chas. R. Darling. 





QUESTIONS OF A WELDER 


a recent convention of welders and apparatus sales- 
in Texas, Mr. Ben K. Smith, of the Big Three 
Welding & Equipment Co., Fort Worth, Texas, addressed 
the meeting on the subject of Autogenous Welding. At the 
conclusion of the Mr. Smith was called upon to 
demonstrate welding problems and a great many questions 
were addressed to him, among them being the following: 

Q. Can Nickel steel or rear axle shafts be welded suc- 
cessfully? 

A. Yes. Bevel the shaft from both sides. Place each end 
in a V block, as level as possible. Melt the edges from top to 
bottom, so as to join the sharp edges from its own metal. 
Then bend one end of the welding rod about six inches 
long to a 45 degree angle or less and commence to weld 
about half the bevel. Turn shaft and weld the other bevel 
about a half. Turn the shaft again to complete the weld 
and proceed in the same way on the opposite side. After 
welding anneal the weld and neighboring metal for about 
four inches. 

©. What kind and size of rod should be used, and why 
the bending of the rod? 

A. Use a ¥s” nickel rod. Bending the rod affords a better 
chance to work and penetrate to the depth of the weld 

Q. Would like to have this rear axle shaft welded and 
tested by hammer blows. 

A. Shaft welded and after four hard blows with a 
12 pound sledge it broke about 134 inches from the weld. 

Q. Can spring steel be welded successfully. 

A. No. The best make an emergency or un- 
guaranteed weld is to place the broken leaf into a good one; 
melt the broken edges in circles until the bottom is reached, 
so that the weld will be completed with two-thirds of the 
spring metal. Then add the other third with Norway iron 
rod (i%«”). Turn the leaf over and repeat the operation. 

Q. Which is the best method of welding aluminum cases, 
with flux or with the puddling method? 

A. The puddling method is the best. 

Q. How do you determine when an aluminum case is pre- 
heated sufficiently? 

A. When it is hot enough to melt a bar of half and half. 


Q. How 


the torch? 


A’ 


men 


address 


was 


way to 


can an aluminum weld be finished neatly with 
A. Heat the surface of the weld slightly and sprinkle a 
Then 


reheat the weld and a smooth, polished finish will result. 


little 20 Mule Team Borax on the surface of the weld. 


Q. Which is the best method of preheating crank cases? 

A. Oil, gas or charcoal are all good preheating agents. 

Q. (By a welder in attendance.) I have a better method. 
I place the crank case in boiling water, leaving the cracks 
to be welded exposed. After the case is welded I gradually 
drop the case into the water, or increase the amount of 
water, so as to cover the whole case, and cause same to 
boil for five minutes after welding, and then allow the case 
to cool gradually. 

A. This method would seem to be open to considerable 
criticism. Not having tried the system I am unable to dis- 
cuss same. 

Q. (By a Boiler Inspector.) When is the weakest point of 
iron or steel to be known by a welder? 
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A. When the color changes from dark red to 

Q. I welded a bronze bell successfully, but | 
place the silvery tone. How can it be done? 

A. Use a Phosphor Cast Bronze rod. Drawn To! 
or any other drawn wire or rod is not good for 
bell. If the right rod is used allow the bell to coo! 
reheat to the point where the bell will melt solder 
temper bell in cold water. This will restore tl 
tone. 


Q. Is there any method of dressing up a score 
when it is repaired with a silver-nickel alloy? 

A. Yes. Before the metal sets push the pisto: 
ring into the bore. This operation is bound to r 
excessive metal from the bore without further d: 


Q. Can galvanized iron be welded successfully? 

A. This depends upon the article to be welded, ¢ 
and dimensions. It would be better to braze galvar 
because the zinc will not be burned off, leaving 
exposed to rust. 

Q. What is the best brazing rod or wire for 
iron? 

A. The regular %” spelter or brazing wire. 

Q. I have a great many cylinder heads that are 
on top at the water jacket. The crack starts about 
three inches from the end and extends more or | 
water jacket. I weld them with the preheating met 
find that in nine cases out of ten the heads are war; 
crack across the weld. How shall I weld without 
or warping? 

A. If possible bolt two cylinder heads together wit 
bolts. With a hack saw, saw off the uncracked port 
the flanged end, so as to make a continuous break. 
the weld on the extreme end of crack, proceeding 
as possible until the flanged end is reached. Turn th: 
head over and repeat the operation. 
sary with this method. 

Q. I have a piece of white metal with a lug brok 
I could not weld this metal as it blew away into a 
oxidation worse than aluminum. 

A. White metal, which is known under several nam 
not be welded successfully, because it absorbes a 
of oxygen. In some cases this metal has been rep 
the following process; surround the broken piece 
mould made of welding compound. 


Preheating is not 


Use half and 

solder, mixed with Antimony, about %th pound to a 
solder. Melt the 
solder into a small ladle and have same prepared in a 1 
condition. Then heat the fractured edge or crack and 
with the use of a steel paddle (as used for aluminum 
some of the molten solder into the mould and slow) 
same into the white metal. 


Use boiled muriatic acid as a flux. 


Do not heat too much 
the white metal does not fuse very readily. If heat 
much this will disintegrate. When it appea 
ficult to join the two metals apply a little of the : 
acid with a brush. The metal must be worked the s 


cast aluminum. 


metal 


Q. I had a heavy. hydraulic cylinder to weld. Th: 
was about 18” long and the metal was about 4 
Although I preheated and used my largest tip I cot 
fuse the metal. Apparently I could not get sufficient 
to keep the metal fused. 

A. One torch was not sufficient. 
two torches are necessary. 


For 
You could place a Tee o 
generator and draw your acetylene for both torch: 
the same generator. In such cases you should also h 
extra oxygen regulator and an extra set of hose. 
Q. I had a large tractor cylinder cracked like a cri 
the face of the water jacket. I have welded hundr: 


such heavy 


them with success, but I could not weld this one. Th: 































Acetylene 1c per foot 


If you generate it 
with a 





Type CG 
Stationary 
Automatic 
Acetylene 
Generator 


Made in 25-lb., 50-Ib., 
100-Ib., 200-lb. and 
300-lb. Capacity 


Write for prices and literature 


Modern Engineering Co. 


23rd and Walnut Sts., ST. LOUIS, U. S. A. 


Genuine 
Swedish 
Lancashire 
Charcoal 
Iron Bars 














Genuine Swedish 
Lancashire Charcoal 
Iron Welding Wire 


Best Swedish Brands 





Immediate Shipments 
From American Stocks 


There is no substitute for Genuine Swedish 
Lancashire Charcoal Iron on the 
score of quality 


FEDERAL TOOL & ALLOY 
STEEL CORPORATION 


Thomas Towne, Ist Vice-President and Gen. Mer. 


General Office : 
Woolworth Building - NEW YORK CITY 


Branch Offices and Warehouses: 


§ Rutledge St., Brooklyn 
44 W. Lake St., Chicago 


1280 Ontario St., Cleveland 
819 Commerce St., New Orleans 
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We Can Save You Money On 
GAS and OXYGEN 


WELD---A--CasT 
FLUXES 


*“Weld-a-cast”’ is a scientific combination of 
chemicals, that causes the metal to melt rap- 
idly shortening the operation, thus economiz- 
ing in time, gas and oxygen. 


‘““Weld-a-cast’’ adheres readily to the hot 
welding rod which picks up just enough and 
none is wasted; it does not blow away but 
melts at once; it eliminates blow holes and 
leaves the metal soft. 





Write for Free Samples 





CoRTLAND WELDING Compounp C2. 
Cortianp, N. Y. 
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HAVE 


GAS 































U.S. 


Automatic Acetylene 
Generators 


Make Acetylene 
Gas 
When Wanted 
Where Wanted 
As much as nec- 
essary at 1 the 
cost of tank 
Acetylene. 


Write for Prices 


UNITED STATES 
WELDING CO., Inc. 


Minneapolis, Minn. 


(Dealers Territory Open) 
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would always crack in cooling. I preheated the cylinder 
slowly to a cherry red and after welding it, and while at a 
red heat I placed the weld in the ashes and fire. I then 
covered the furnace and allowed 24 hours for cooling. When 
[ opened the furnace the welds were. cracked in the same 
place. I repeated this operation four times and finally gave 
it up. 

A. Welding failures are sometimes hard to explain. Try 
cutting out the cross cracks into a circle. Then take a round 
cast iron patch from a scrap cylinder. Preheat cylinder same 
as before and weld in the patch. 

Q. We have a great many cast iron kettles or tubs to weld. 
They generally crack one-half or two-thirds across. How 
should they be welded? 

A. Break the kettle in two halves before welding. Start 
to weld from one end and do not stop until the weld is 
completed. Preheating is not necessary. 

Q. What process is best for lead-burning, oxy-acetylene or 
oxy-natural gas. 

A. The beginner should use oxy-natural gas, because it is 
slower and gives him a chance to learn. For the experienced 
man oxy-acetylene is best, because it is much faster. Time 
saved in using oxy-acetylene will more than equal the dif- 
ference in the price of gases. 


Q@. I have a large galvanized welded tank, with a 12” 


crack on the seam. When I weld this it opens up again on 
the seam, and the crack usually grows longer. 


A. Drill two 4%” holes on each end of crack. Heat the 


cracked edges and flange towards the inside. Remove all 
scale from the edges and, if possible, get the edges bright. 
Use a small tip and braze the opening, starting from one end 
to the middle of crack. Then start from the other end and 
finish at middle. If welding is preferred weld the same way. 
The curves created by flanging will take the strain from the 
original seam. 


BUTT WELDING* 

B UTT Welding, especially of plates, is the most satis- 

factory method, and in general is much stronger than 
lap welding unless with the possible exception of a joggled 
lap weld, i.e., one or both of the plates bent in lapping so 
that the weld is in the direct line of the pull or stress, which 
in the case of a joggled weld with one p'‘ate only joggled 
may be virtually a butt weld, with the additional overlap 
welded edge of the plate in which the jog is made. 

Lap welds in general are not as strong as butt welds, be- 
cause of the tearing and twisting strains due to the weld not 
being in the line of stress. A weld with additional plates 
such as the strap weld is stronger than a plain butt weld, but 
in fact, a butt weld is used as a foundation for strap welds. 
Riveting and welding where strength is the quality desired do 
not mix with advantageous results. For instance, one might 
expect that 50 per cent strength could be made in a joint by 
riveting and the other half by welding, or that 50 per cent of 
the strength could be made by spot welding and the re- 
mainder by arc welding. This assumption has been proved 
entirely erroneous, and an explanation is that in plates the 
joints are called upon to withstand the stresses one at a 
time, and that cases arise where the strains come on in a 
wave, so that the maximum at one point may be more than 
the factor of safety for half the strength of the plate, and 
would tear off different kinds of welds at 50 per cent strength, 
like buttons on a coat, if the pull were on one at a time, 
whereas a direct pull coming against all the buttons would 
be withstood, and could be relied upon for the figured 


*Instruction No. 5 from the handbook of the Electric Arc 
Cutting & Welding Co., 222 Halsey Street, Newark, N.J. Copies 
of the complete instruction book may be had from this company 
at $1.25 cach, 








strength. In other words, the riveted joint mus‘ 


sidered at its strength and the spot or arc welded 
strength, and the strength of the joint be consid 
strength of the maximum, but not the 


strengt} 
addition. 
In making a butt weld better results can be had 
bevel double “V” as shown in Figure B, Instru: 
where the plate is not unduly large, i.e., less th 


inch, but where access for welding can be had onl 

















| from one side only 


30° to 45° according 
- to plate thickness 


(6) 
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side, the single bevel and double ‘‘V” is almost as des 
For work thicker than ¥% in. the single “V” has to be wid 


out to such an angle that the electrode can be adde 
assurance at the bottom of the “V” so that the am 
metal to be added is from two to three times as 
with the double “V.” Geometrically, a single “V”’ is 
the area of a double “V,” but in welding this ratio 
exactly borne out because in both the single and doub 
the butt edges are left slightly apart and this reacts n 
the advantage of the single “V” than the double “V” 
ever, as explained above, due to depth of the openir 
single “V” requires more metal to be added, takes 


] 


& 


less chance to make a perfect weld and internal stra! 


any, not balanced. In other words, if a single “V” 
any appreciable thickness is made lying flat the ends 


plate will turn up like the wings of a bird. If the p! 


1; 


held down there will be a strain in the weld of the a: 
steel, and if this strain is less than the ult strength, th 


will take it up; if not, a crack will result either in th« 
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Alternating Current Arc Welder 


HEAT CONTROL 


Our Flux Coated “NEWARC” Electrodes make per- 


fect welds. 


Electric Arc Cutting & Welding Co.,_- 


The Superiority of the 


Is Easily Shown by its 


HIGH EFFICIENCY 
LOW FIRST COST 
PORTABILITY (Weight 265 Lbs.) 
USES ANY TYPE OF ELECTRODES 


Ask for information—it will pay you. 


Newark, N. J. 











Lead burning outfits 


Acetylene torches 
Regulators 
Safety lighters 
Carbon rods 


Superior 





De-carbonizing outfits 
Welding torches 


Cutting torches 
Sheet metal torches 
Batterv 


Carbon paste 


Oxy - Acetylene 


Our New England States Representative, 
R. I. WELDING CO., Providence, R. I. 


One of the Best and Most Economical 
Generators Manufactured 


Manufacturers of 
Welding and cutting apparatus 


Electric and UO rehenters 
Cast iron rods 24 in. long 
Tobin bronze rods 
Manganese bronze rods 
Aluminum rods 
Aluminum «solder 
Rrazing wire 
Brass enelter 
Norway 
Sweden 
Superior 
Vanadium 
Nickel 


torches 


Asbestos paper 


Gauges Asbestos gloves 
Hose Welding plates 
Goggles “V" Blocks 


Machine Co. 


Hamilton, Ohio 





The double “V” offers the solution of 
lancing these strains, especially if the weld is not made 
at one time on one side, i.e., run the first bead on each 
and then fill in on the side opposite to the second bead 
On large work two men sometimes work on a double 
V,” one at each side. The double “V” weld has the disad- 
vantage of the great liability of the metal falling through 
the abutting edges, and as explained in article entitled ‘““Tem- 
perature and Heat of the Arc” where no weld is made the 
etal is necessarily burnt because there has been no means 
for conducting the heat into the plate and lowering the 
massed temperature to the desired point for welding. If the 
correct heat adjustment of the machine was made for the 
metal to be burned from falling free there would never be a 
large enough crater in the parent metal to make a weld. Any 
tal thus falling through a double “V,” 
before the bead on the side is started, will exist as 
or is liable to exist as slag due to the heat of the 
second bead completely devitalizing both the metal fallen 
hrough from the first bead and the new metal of the sec- 
bead, because the burnt metal of the first bead will not 
luct away the heat which is required in welding into the 


r the adjacent steel. 


if not cleaned out 
burned 


t metal, This is gone into detail to show that on im- 
periectly joined work, if the metal appears protruding it must 
be ipped off. 


in a single “V” the protruding metal is of no moment as 
it is simply excess, and is not relied upon, nor does it get 

line of strain. It will be noted that, as in Figures C 
D, there are many welds where the “V” without 
al machining, simply by ingenu’ty in the assembly of the 
Parts to be welded. As shown in Figure B, the angle in any 
welding must be so open that the electrode can be held at 
approximately right angles to the face to be welded if there 


is made 





is to be any surety that the metal deposited from the elec- 
trode will be deposited in the crater, and in fact the arc can- 
not be guided so as to make the crater at successive points 
desired unless opening is as shown in Figure B, i. e., electrode 
at approximately right angles to the face to be welded. The 
angle of the weld then depends upon the thickness of the 
piece, and as pointed out, the virtual thickness can be cut 
in two by double veeing, double beveling. As shown in 
Figures E and F there is a respective choice of spreading 
methods in filling up either single or double “V” welds, and 
in general where strength only is desired, spreading can be 
used as in Figure E and is quicker, as highest current densi- 
ties can be used as previously explained. 

The first bead in the neck of the weld should not be made 
by spreading, as the operator will notice at his first at- 
tempt at butt welding that the centre of a double “V” double 
bevel weld will be entirely absent from any welding qualities, 
while the upper half and pad may be beautifully welded. 
It is also generally advisable to use the smaller size wire for 
their first careful work in the neck of the “V.” In Figure 
F is shown the method of using successive reliably small 
beads, and this is by far the better method for careful results. 
Practical conditions, limit the number of these 
beads to four or five, say of % in. plate. A weld is a steel 
casting, and steel castings can never equal the ductility of 
rolled plates. Annealed steel castings show much more duc- 
tility and elongation than unannealed, and by putting down 
successively small beads, each bead annealing the previous 
one, and by adding a pad over all at a higher current den- 
sity, the entire weld may be annealed, and the annealer bead 
may or may not be removed by machining. 

In Figures G and H are shown two methods of overcoming 
too wide a gap between parts to be welded. 


however, 


/ 
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WELDING A LOCOMOTIVE CYLINDER 
By H. J. Hughes 


Sept 


netting put through the center of the cylinder (t 
constructed to hold the heat close to the center of 


where most of the affected parts were) a furna 
built, made of fire brick, with a sand bottom 
keep the fire from burning the floor, as the rou: 
which the cylinder was welded had a wooden 
Draft holes were left around the bottom of the 
above the sand floor, to keep the fire burning y 
was taking place. While building the furnace, it 
structed that brick could be removed two at a tim 
the line of break and ports were left at each end 
side at the bottom through which to apply fuel 
After the furnace had been completed, two leng 
iron rods doubled, were welded end to end. Thi 


Here are some interesting photographs of a locomotive 
cylinder welded at Brunswick, Md., on the Baltimore & Ohio 
R. R., February 5, 1920. This is a Russian type U. S. Engine 
No. 1137. The entire end had been broken off the cylinder 
and there were also internal breaks. In order to complete 








A Troublesome Internal Break 


so that when welding was being performed you c 
away from the excessive heat. 





A sufficient amount 


rods were welded together to complete the job. TI 
fuel was lighted at the bottom and allowed to heat g: 
before lighting the fuel in the cylinder and valve 
At the end of about three or four hours the cylind 


good condition to start welding, being at a cherry r 
This heat was held at all times during welding. 
While waiting for the cylinder to heat everything 
pared for the job, such as gas, oxygen and fuel, 
handle the hot brick to avoid having to stop and 
little things which would be needed after the weld 





How the Preheating Furnace Was Built 


the welding on the inside a piece had to be cut out. The same 





cylinder had been welded by the electric process, using studs 
and stitching over them over the line of the break, which 
made it more difficult than welding a clean break. 

The studs that were used with the electric 
process were all cut out with the cutting blow pipe, and the 
crack was chipped out at an angle of 45 degrees, cleaning off 


and material 





The Finished Weld 


started. The weld was started at the cylind 
joint at the bottom on the outside and carried on in 
ward manner until the extreme end of crack was reac! 


the top of valve chamber. 


been 


The next weld was sta! 
to the frame on the cylinder joint and welded in an 
The next weld was started in the channel v 
patch had been cut out and filled across same, then 
until the The 
was the patch, was started at the cylinder head joint 
valve chamber at the bottom, welding to the left and 
at which place it was completed. 

Fuel was then replenished in the cylinder at all point 
ports and openings in the furnace were chinked and t 
was allowed to gradually die down and the furnace wv 
standing until the cylinder was absolutely cool. 

The gradual cooling process was very necessary, @ 
den chilling of the cast iron would cause unnatural 


manner. 


internal crack was welded. last weld 


Entire End of Cylinder Broken 


all the burnt slag and going all the way through the wall of 
the cylinder, running each side into a feather edge through 
the crack. 
done not to break large pieces from the inside, which would 


Precaution was used while chipping was being 


leave big holes and require more welding time. 
After all the chipping was finished, and a rack made of 
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Scored 

















and cracked water 
jackets successfully re- 
paired. Our factory 
nearest you will make 
these repairs on a 24- 
hour service basis. 





Cylinders 





Regrinding of cylinders that have. 
been scored by wrist pins or through 
other causes is unnecessary. The 
Lawrence Patent Process fuses a 
silver-nickel alloy into the defects, 
making a quick, clean, permanent 
job without altering the bore of the 
cylinder. Same pistons and rings 


fit. 


Cracked Water Jackets Are Also Made Permanently Good Thru This Same Process 


A list of our factories and licensees is given below. 


There is one near you. Send your scored cylinders and 


cracked water jackets to the nearest plant. There we will insure you quick service and perfect results. Aside 
from the liberal arrangements we make with you, the money saving service you render your customers will 
help make you known as a concern that looks after their interests—and this is a business asset in itself. 


We Guarantee All of Our Work. 


Buffalo—10 Summer St. 
Chicago—1522 Michigan Ave. 
Cleveland—6529 Euclid Ave. 
Detroit—85 Meldrum Ave. 


PLANTS 

Los Angeles—1030 S. Grand Ave. 
Milwaukee—18 Martin St. 
Minneapolis—14 N. 9th St. 
Newark—292 Halsey St. 


Write For Full Information. 


New York City—355 W. 57th St. 
Philadelphia—1601 Summer St. 
Pittsburgh—5102 Baum Blvd. 
San Francisco—116 Hyde St. 


LICENSEES 


Aberdeen, Wash.—Grays Harbor Welding Co., 417 South F St. 

Alamosa, Colo.—Sumner, Ginder & Teal. 

Brookline, Mass.—Back Bay Welding Co., 17 Brookline Ave. 

Bloomington, Ill.—Keiser Vanleer Co., 505 N. Market St. 

a lowa—The Paul Gross Machine Shop, 212 Washing- 
ton St. 

Baltimore, Md.—Reus Brothers Co., 150 W. Mt. Royal Ave. 

Bay City, Mich.—L. D. Sheets, 506 E. John St. 

Birmingham, Ala.—W. T. Sanborn & Co., 1010 N. 19th St. 

Bridgeport, Conn.—United Welding & Repair Co., 172 Elm St. 

Bronx, N. Y.—Victor Iron Works, Inc., 1106 Brook Ave. 

Cedar Rapids, lowa—Otta J. Jirsa, 1328 L St. 

Corpus Christi, Texas—Corpus Christi Boiler & Machine Works, 
Cor. Laguna & Chaparral Sts. 

Columbus, Ohio—Central Ohio Welding Co., 200 East Lynn St. 

Denver, Colo.—Blanchette Welding Co., 149 S. Broadway. 

Dallas, Texas—Lawrence Process Co., 511 Main St. 

Des Moines, Iowa—Bernhard & Turner Auto Co., 506 W. 7th St. 

Davenport, Iowa—Rival Machine Co., 316 E. 3rd St. 

Erie, Pa—Lake Erie Welding & Spring Co., 338 W. 12th. 

Eustis, Fla.—M. Hopson. 

Evansville, Ind.—The Lindenschmidt Co., Ingel St. bet. Ist & 
2nd Aves. 

Flandreau, S. D.—Amdahl Bros. Co. 

Fort Wayne, Ind.—Motor Truck Sales Co. 

Fargo, N. D.—Craig Bros., 406 N. Pacific Ave. 

Grand Rapids, Mich.—Ox Welding Co., 538 S. Division St., 
cor. Buckley. 

Galesburg, Ill—P. & M. Electric Co., 280 S. Seminary St. 

Houston, Texas—United Motors Co., 614 Louisiana St. 

Hartford, Wis.—Kissel Motor Car Co. 

Harrisburg, Pa.—Harrisburg Welding & Brazing Co., 94 S. 
Cameron St. 

Hartford, Conn.—Charter Oak Machine Co., 438 Asylum St. 

Jacksonville, Fla.—-Wm. Mock, Jr. 

Kansas City, Mo.—General Auto Parts Co., 1671 Grand Ave. 

Louisville, Ky.—Southern Motor Co., 615 S. 3rd St. 

Lima, Ohio—Buckeye Welding & Repair Shop, 133 Water St. 

Lincoln, Nebr.—Lincoln Motor Car Co., Cor. Q and 12th Sts. 

Modesto, Calif.—Modesto Motor Co., 9th & L Sts. 

Marysville, Calif—Yuba Machine Works, 216 Third St. 

Montrose, Colo.—Hartman Bros. Co. 

ee ey Tenn.—J. B. Cook Auto & Machine Co., 247 Poplar 

ve. 

Marion, Ohio—R. G. Wolfel Welding Co., 206 W. Church St. 

New York City—Goodwin Welding Co., 

New Haven, Conn.—New Haven Welding Co., 763 State St. 

New Orleans, La.—Scored Cylinder Repair Works, 724 Julia St. 

Portland, Me.—Portland Garage Co., 49 Cross St. 

Pueblo, Colo.—Pueblo Carriage Co., 4th & Court Sts. 

Pensacola, Fla.—East Hill Garage, 1501 E. Blunnt St. 

Pontiac, Mich.-Autogenous Welding Works, 21 E. Water St. 





A Few Territories Still Open for Licensees 


Portland, Oregon—M. Otzen, 16th & Glisam Sts. 

Richmond, Va.—F. D. Schluter Auto & Welding Co., 1009 Broad 
St. W. 

Reno, Nev.—Central Auto & Machine Works, Cor. Sth & 
Sierra Sts. 

Rochester, N. Y.—General Welding Works, 87 Cortland St. 

Raleigh, N. C.—Republic Service Co., 108 S. Blount St. 

Seattle, Wash.—Motor Parts Co., 815 E. Pike St. 

St. Louis, Mo.—Scored Cylinder Repair Works, 325 N. Jefferson 
Ave. 

Saginaw, Mich.—J. & M. Welding & Repair Co., 317 N. Water St. 

San Diego, Calif—Coburn Machine Co., Cor. 2nd & G Sts. 

Schenectady, N. Y.—Franken Oxy-Acetylene Welding Co., 
722 Broadway. 

San Jose, Calif—Auto Machine Co., 536 W. Santa Clara St. 

Soledad, Calif—Johnson’s Garage. 

Salt Lake City, Utah—Karl Winter, 719 S. State St. 

San Antonio, Texas—General Welding Co, 105 Villita St. 

Springfield, Mass.—Hoag Welding Co., 31 East Court St. 

Springfield, Ill.—Romie Fields, Rear 317 S. 3rd St. 

Sawyer, Wisc.—F. J. Pies & Co. 

Sioux Falls, S. D.—Schmidt & Son, 319 N. Main St. 

Sioux City, lowa—W. A. Carlson, 1110 Fifth St. 

Scranton, Pa.—Scranton Welding Co., 321 Washington Ave. 

Spokane, Wash.—Broadway Welding Shop. 

St. Paul Minn.—St. Paul Welding & Mfg. Co., 173 West 3rd St. 

Tacoma, Wash.—Lampson Welding Works. 

Tampa, Fla.—R. G. Wood, 113 Water St. 

Troy, N. Y.—Reliable Auto Repair Shop, 233 River St. 

Washington, D. C.—Day Welding Co., 43 Sumner Court, N. W. 

Worcester, Mass.—Central Autogenous Welding Co., 988 
Union St. 

Winchester, Va.—Vallet Radiator & Welding Co. 

Wichita Falls, Texas—McFall Brothers. 

Warren, Ohio—Cooper’s Storage Battery Service Co., 102 W. 
Market St. 

Wilmington, Del.—J. A. Dillman, 308 Madison St. 

Youngstown, Ohio—C. F. Erb, 722 Madison Ave. 

Zanesville, Ohio—Chris, Brownfield, General Del. 


CANADA 
Montreal—Pyke Motor & Yacht Co., 374 Notre Dame St. 
Regina—Capitol Welding Shop, 1762 Osler St. 
Toronto—Packard-Ontario Motor Car Co., Ltd., 18 Bloor St. E. 
Windsor—H. B. Holden & Co., 41 Sandwich St. W. 
FOREIGN 
London, England—Laystall Motor Engineering Co., Ltd., 34 
Queen St. 
Dunedin, New Zealand-.New Zealand Grinding & Gear Co. 
Melbourne, Australia—A. Finlay Bros., 322 Elizabeth St. 
British So. Africa—Ed. Works, Ltd., Port Elizabeth, Cape Colony. 


New York City 
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and make the metal hard, and that would cause difficulty in 

machining, as both the cylinder and valve chamber had to 

be faced off to make a joint for the head. 
Oxweld equipment was used, with 1,260 


cubic feet of 
oxygen and 1,000 cubic feet of acetylene. 


One hundred and 
forty pounds of %-inch cast iron were drawn from the store 
house to complete the job, which was done by H. J. Hughes, 
instructor on the B. & O. R. R.; H. E. Beamer, instructor on 
the Western Maryland Railroad, of the Oxweld Railroad 
Service Co., and Mr. Smith, welder for the B. & O. R. R. 
Twenty-three hours was the welding time. 





Classified Ads 


Help Wanted—50c per line, minimum 4 lines. 
Jobs Wanted—4 lines free. 


Other Ads—75c per line, minimum 4 lines. 
Counted 8 words to line. Add 6 words for keyed address. 








Wanted—Salesmen, Demonstrators, Welders and others 
meeting the welding trade to solicit subscriptions to The 
Welding Enginecr, or furnish names of possible readers. 
When you put your friend or customer in touch with this 
publication you do him a real favor—make it possible for him 
to learn more about autogenous welding, liberal proposition. 


Write me now. Yours for welding, Mackenzie. 


ATTENTION, WELDERS & GARAGEMEN 


We can furnish you with a SCORED CYLINDER MA- 
TERIAL with complete instructions for applying the same 
at $4.00 per bar, experience not necessary, our flux does the 
trick. We are the Inventor of the Johnson Patented Engine 
Suport Bracket for Ford Automobiles, and used before as a 
prevention, or after hraek occurs in crank case. Price $1.50 


each. Wilkes-Barre Welding Co., Wilkes-Barre, Pa. Estab- 
lished 1910. 








HOSE BARGAINS 

We have a large quantity of brand new welding and cut- 
ting hose. Will sell for less than the factory charges for it. 
This hose was in a warehouse in which there was a fire, and 
we bought it from the insurance companies. 
teed absolutely perfect and brand new. 

The No. 1 copper woven hose is discolored, but is abso- 
lutely perfect. All rubber hose is perfect in appearance as 
well as in quality. 

Sizes in stock are: 


It is guaran- 


Y%-inch I. D. copper woven, %-inch 
I. D. 7 ply red, %-inch I. D. 7 ply black, %-inch I. D. 2 ply 
moulded corrugated red, %-inch I. D. 2 ply moulded corru- 
gated black. Dealers, write us for samples and quantity 
prices. Users, stock up on this hose, as it is a bargain. 
Address No. 20, care The Welding Engineer. 





Increase your earning power by learning how to make the 


fluxes in your own shop. Think of the cash you can save. 
Write for prices on formulas today. American® Flux Co., Box 


153, Madison Square Station, New York City. 





For Sale—One Henderson-Willis welding torch with all 
tips, one Prest-O-Lite acetylene regulator, one Prest-O-Lite 


oxygen regulator. Price of outfit, fifty-five dollars. 


Herman 
Lambrecht, Sullivan, III. 


1t-Sept. 





Wanted—Salesman with specialized knowledge of welders’ 
supplies, having an established trade around New York City. 


THE WELDING ENGINEER 





VACANCIES 7 


The Alexander Milburn Co., of Bal: 
more, have opportunities for seve; 
executives and salesmen thoroughly ex 
perienced in both manufacturing and 


sales departments of the Oxy-Acetylen: 
industry. 


Address in confidence, stating age 
experience and earning capacity. 


FOR SALE 


50 P. O. L. W. K. 
Acetylene Tanks 


$58.00 Each, Empty 
While They Last 


Cash With Order 


Detroit Rego Sales Co. 


289 E. Jefferson Detroit 




















Wanted—Several welding cylinders. 


Must be in g 
dition. 


Full ownership must be conveyed with cy! 
State price. Address 29, care The Welding Engineer 





Wanted:—First-Class Oxy-Acetylene Welder and 
Burner desires position with oil refinery or chemi 
in either, or both capacities. Address 27, care The Weld» 
gineer. 





For Sa’e:—Thirty-Pound Generator, Imperial Tor 
Hose, Both Regulators. A good chance for weld 
radiator man adjoining mining town, $225. Also other « 
ment. Roy the Welder, Globe, Ariz.; where prices a1 





eight years’ experience; capable to take cnarge ol 
shop; married man; will go anywhere if wages are g 
prefer Pacific Coast. Address J. J. Sand, Maxbass, 


Position Wanted:—Oxy-Acetylene engineer desires 
with reliable concern. Has technical education 
of American Society of Mechanical Engineers. Sev: 
experience in practical as well as theoretical w 
acetylene industry. 


yT 


Address 30, care The Welding En 








The proposition is either a straight salary or a straight com- 
mission—or a combination of both. Address 28, 


care The 
Welding Engineer. 


1t-Sept. 








For Sale—Welding and brazing business, established twelve 
years, doing from $12,000 to $15090 business a year. The 
Brazing & Welding Company of Chicago, 1615 Wabash Ave- 


Plants 


Bermo Welding 


OXY-ACETYLENE 
13 years successful record 
suaranteed. Write for Catalog and Easy Terms 


$25 to $250 





nue, Chicago, III. 1t-Sept. 


Bermo Supply Co., 





Omaha, Neb. 





yr 
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A Small But Profitable Investment 


Every user of the oxy-acetylene process should make 


Our Kentucky Acetylene Generator 


Costs less than others. 


Is of perfect mechani- 
cal construction. 


Provided with the nec- 
essary devices to render 
its operation absolutely 
safe. 





Enables your manufac- 
ture of acetylene at 
about 144c per cubic 
foot. 


Insures a supply of the 
purest gas always. 


Eliminates the most dis- 


Can be furnished 
in double units to op- 
erate singly or jointly. 


agreeable feature of the 
oxy-acetylene industry; 
the investment in and 
handling of acetylene 
cylinders to be refilled. 














No Fluctuation of Pressures 


No Danger from Flashbacks 


Remove the uncertainty from your welding and cutting activities. 
Increase your profits and efficiency. 


REGO Welding and Cutting Apparatus 
K-O Welding Supplies 
Accessories 


Manufacturers Oxygen and Hydrogen. 
Write for Our Price List and Catalog. 


PL beet 


Kentucky Oxygen-Hydrogen Company 


INCORPORATED 


LOUISVILLE - 1416-24 Magazine Street - KENTUCKY 
Sill \NNNININNIIUULNULANNNLLLUULAUUNLLLLLALESLNLLLUUA LHL ULLAL 
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439 Mass Avenue 
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NOTICE 


Welders of Illinois Gas & Electric, |; 

want better wages and working condi 

wake up and join Chicago Local I, 
No. 801, Brotherhood of Gas & FE). 

Welders of America. Address ( 

Knight, Rec.-Secy., and Illinois S 
Organizer, 521 W. Jackson Blvd., « 
ago, Ill. 

















CURRENT WELDING LITERATURE 


WELDING HEAT-TREATED CHROME ALLOY STEEL, by J. 
Churchward.—Showing how it is possible to save a considerable 
portion of defective forgings by welding, provided only a building- 
up operation is undertaken. Microscopic examination shows how 
much the heat treatment has been affected. The main feature in 
welding heat treated material is to have controlled heat.—The Iron 
Age, Sept. 9. 

WELDING CASTINGS OF DIFFERENT METALS—From a dis- 
cussion of this subject by George B. Malone before the annual 
meeting of the American Foundrymen’s Association at Philadelphia. 
The paper included brazing, preheating and welding large castings, 
salvaging by welding and welding of Monel-metal.—The Iron Age, 
Aug. 26. 

WELDING SHOP LAYOUT EQUIPMENT AND WORKS COSTS, 
by Ethan Viall.—A description of one shop that does nothing but 
welding, with the method of keeping costs in this shop.—American 
Machinist, Sept. 2. 

DEFORMATION OF PIECES IN COURSE OF WELDING, by 
M. Piette.—Especial reference to the deformations encountered in 
welding the various forms of sheet metal, and methods of offsetting 
them. A preliminary deformation in the opposite sense is recom. 
mended in most instances. In the case of containers welding 
along the side instead of on the edge is advised.—Revue de la 
Soudure Autogene, July-August. 

AIR IN ACETYLENE APPARATUS.—The presence of air is 
injurious to the weld and productive of most of the accidents 
in acetylene welding Suggestions for avoiding these mixtures 
and precautions against accidents.—Acetylene and Welding 
Journal. 

BACKWARD AND VERTICAL WELDING, by W. B. Perdue.— 
Recommends that the beginner be required to learn Forward Weld- 
ing first. Detailed instruction for the execution of backward 
welds. Vertical welds may be worked either from the bottom up 
or from the top down. The size of the tip has much to do with 
proper control of the metal.—Acetylene Journal, August. 

ELECTRIC WELDING—HISTORICAL, by Ethan Viall.—A brief 
description of the various electric welding processes with dia- 
grams of the machinery and devices employed.—American Ma- 
chinist, Sept. 9. 

THE MANUFACTURE OF OXYGEN, by C. Royer.—Description 
and illustration of types of electrolytic plants, details of operation, 
and points to be observed in comparing different styles.—Canadian 
Welding Journal, August. 

NEW LIGHT WEIGHT RAIL PREHEATER.—In cases where 
it is possible to heat only one rail at a time it is more economical 
to use a light preheater. The article describes an outfit that 
will soon be placed on the market.—Reactions, Second Quarter, 
1920. 

CARBON-ELECTRODE ARC WELDING AND CUTTING, by 
O. H. Escholz.—Applications, electrodes and filler materials to 
use, arc manipulation, and are lengths. Graphite electrode should 
be connected to negative terminal. Flanged seam welding, weld- 
ing of non-ferrous metals, and cutting.—American Machinist. 
Sept. 9. 








WELDING NEWS : 

The John A. Roebling’s Sons Company, manufacturers of 
wire rope and wire, recently issued a 176 page price list, 
pocket size, listing and describing their entire line. 

A chain of oxygen plants in Canada for separating oxygen 
from the atmosphere is contemplated by the Dominion 
Oxygen Co., Ltd., of Toronto, Canada. The first of these 
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plants has just been completed at Toronto. a: 
additional plants have been secured at Montreal! 
and other points. 


C. J. Nyquist & Co., dealers in acetylene ge 
acetylene apparatus and supplies, recently ann 
new location at the Arcade Bldg., Cleveland, O} 


On September ist the General Welding and 
Company moved from 107 Massachusetts avenue, 
and larger quarters at 74 Brookline avenue, Bosto 


Catalog No. 20 of the Bastian-Blessing Compa: 
off the press. It illustrates and describes in detail t 
line of welding and cutting apparatus, and contains 
snappy and readable selling talk on torch and 
details. 


The American Steel & Wire Co. has acquired 
Wickwire Spencer Steel Corporation the right to 
ture under their patents. 

At the sixteenth annual convention of the Inter! 
Railway General Foremen’s Association, held in the 
Sherman, Chicago, September 7-10, the Torchweld 
ment Company had a complete exhibit of the Tor 
line of cutting and welding torches. 





MORNING EXERCISE FOR TIRED WELDERS 

Rise 6:00 A. M. 

Stand in middle of room, raise arms slowly, tak 
breath and say: “D--n the Government,” lowering thi 
in attitude of despair. Do this TEN times. 

Extend body flat downward on floor, cover ey: 
hands, kick heels, THINK OF THE RAILROADS 
W EEP—till DRY. 

Kneel, wring hands, meditate upon labor unions a! 
150 times. 

COLLAPSE on floor. Grovel vigorously, think 
INCOME TAX and GNASH YOUR TEETH as 
Follow until exhausted. 

While cooling off, try to get A NUMBER on tel 

NOTE:—Observe these simple rules very carefull 
you will reach the shop every morning with most 
cares and trouble of the day already out of your sys! 


HOW TO TAKE THE GUESS OUT OF GAS WELDING 


HYDREX ENGINEERING 
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THE PUREST OXYGEN 
Saves Money, Saves Time, Does Better Work 
I. O. C. Electrolytic Oxygen, a stand- 
ard of purity for ten years, is the key 


to efficient welding. Obtainable at the 
following I. O. C. System commercial 


oxygen plants: 


Atlanta, Ga. Davenport, Ia. Pittsburgh 

Boston Indianapolis, Ind. Portland, Ore. 

Buffalo Louisville, Ky. Salt Lake City 

Chicago Newark, N. J. Tariffville, Conn. 

Cleveland New York City Toledo, Ohio 

College Point, N. Y. Omaha, Neb. Washington 

Dayton, Ohio Peoria, IIl. Youngstown, Ohio 
INTERNATIONAL OXYGEN COMPANY Newark, New Jersey 

LONDON NEW YORK PARIS 








Equipment 


for All Purposes 


CUTTING TORCHES which use any 


preheating gas. 


INJECTOR TYPE WELDING 
TORCHES 


EQUAL TYPE WELDING 
TORCHES 


REGULATORS THAT REGULATE 


TORCHES MADE SPECIAL FOR 
GAS MANUFACTURERS 


The Harris Calorific Co. 


PIONEERS 


Cleveland, Ohio 

























Manufacturers of 


SEAMLESS STEEL 
CYLINDERS 


For: 


Oxygen 
Hydrogen 
Blaugas 
Butane 

















Interstate Commerce Com- 
mission Specifications 


RIGHT PRICES—PROMPT 
DELIVERIES—SUPERIOR 
SERVICE 


Wm. Wharton Jr. & Co., Inc. 


[Founded 1859] 


Gas Cylinder General Sales Offices: 


30 Church St., New York City 


DISTRICT OFFICES: 
Boston Chicago Pittsburgh 
New York Philadelphia Cleveland 
Scranton San Francisco 











THE WELDING ENGINEER 








ee 


ALUMINUM SOLDER ° ° 
Superior Brazing Compound 


A ie L \ ' E A. D = A product of years of time an 


Over 98 per cent pure boro; 





use is not attended by deposit 


7s « , ° i Acts as a superior flux and | 
This is not intended to entirely replace i a the brazing spelter, causing #1 


aluminum welding, but a real aluminum 4 m flow evenly into every part « 
: . , rn without deposit, scale or ena: 
solder is a most desirable asset in the weld- ™ trial will convince the exp 
ing shops. All detrimental characteristics q tt nwa—=° °° 
of so called Aluminum Solder are elimi- In 1 If your dealer cannot supply y: 
nated. Write for sample. h _ (Will. 


ALLOY WELDING PRODUCTS CO. “ Standard Mfg. Co. 
830 Church Street, N.Y. n 318 S. Canal St., Chicago 


























Aeroi! Hand Preheating Torch i B) Ov big mans 

: g tf aR porn 

pared with 

this one or 
der of 


as you want it | aN TLE! 
ea where you want it : , Wey rTerr: “Morey Flux” 


The Torch of a Thousand Uses. 
Handiest Tool for any Shop. 





when you want it 


This part 
fH one is for 


Preheating Outfits for all 
requirements. 


Aeroil Burner Co., Inc. Morey Flux and Chemical Company 


UNION HILL, N. J. Parkesburg, Chester County, Penn., U. S. A. 
Agents Wanted Est. 1912 Inc. 1915 

















| TORCHES ACETYLENE GENERATORS 
WEI DING RODS REGULATORS ELECTRIC WELDERS 
GOGGLES ——— 
7 a. | TANK TRUCKS PREHEATERS 
High Silicon Cast Iron | HOSE 


ATLAS QUALITY “STEEL ROD 


. . . | FLUXES BRAZING SPELTER 
Swedish Welding Wire BASING NICKEL ROD 


Special Prices to Jobbers CAST IRON TOBIN BRONZE 


ALUMINUM ALUMINUM ROD 
WE REPAIR EQUIPMENT OF ANY MAKE 


ATLAS FOUNDRY COMPANY | || The Buckeye Welding & Supp'y Co. 


Irvington, New Jersey 1544-52 W. 6th St. Main 5476 Cleveland, O 


Inquiries Solicited 























Division of SOLDERS 
ALUMINUM Solders for general sheet work 


and for heavy castings. 


Guaranteed to Work 


America’s first successful solder for 


CAST IRON ! The Oxy-Thermalene Method of 
Special Solders For Difficult Metals And Welding, Cutting, Brazing, Etc. 


Alloys ACETYLENE OIL GAS PRODU: 
the gas of greatest efficiency, eco! 
Send For Booklet! ) and SAFETY. The only class of its 
Saves 25% on gas and oxygen. 
Rohde Laboratory Supply Co., Inc. 4 FIRST CLASS REFERENCES 
. , Special Welding MACHINES, gu 
17 Madison Ave., N. Y. C. . teed no flash back cutting and we 
: torches, and supplies. 


—_ oss The Thermalene Co., Chicago Heigh!: !!! 











AIRCO OXYGEN 
AIRCO ACETYLENE Selvagiag 
AIRCO SERVICE | «ccc, 


cent shortage of stay- 
bolts by using an Airco 
“DPD” Cutting Torch to 
salvage old material from 
its scrap. pile. The 
staybolts were cut off 
as shown in the illus- 
cleaned, rema- 
threaded and 
used again. 
THE RENDERING OF 
GOOD OXYGEN AN D 
ACETYLENE SERVICE 
MEANS BEST RESULTS 
IN THE USE OF THE 
OXYACETYLENE PROC- 
ESS. AIRCO OXYGEN 
AND ACETYLENE SERV- 
ICE IS GOOD SERVICE. 











AIRCO 
PRODUCTS 


OXYGEN Die ~~ 
ACETYLENE 
WELDING AND CUTTING 


2S" AIR REDUCTION COMPANY, 1 
NEW WORK 
AIRCO SERVICE- A DISTRIBUTING STATION NEAR EVERY AIRCO USER 


— —— | 























Cheaper Gases May 








'} Appear the Same 
But Any Good Welder 
Knows the Difference 


NLY the purest gases can safely be trusted to 

meet the exacting demands of a first class weld- 
ing shop. Speculating with inferior equipment leads 
to a reputation for poor workmanship, so it pays to 
buy the best. Your shop will be judged principally 
by the kind of weld you produce. Commercial 
Acetylene is the logical choice for Quality Work. 


A FEW DETAILS OF OUR PROPOSITION 


Absolute Quality backed by up-to-date, scientific production 
methods. 


Sound Knowledge of the trade’s requirements for a perfect gas. 


Wide Experience in handling Oxy-Acetylene welding and cutting 
problems. 


Convenience— There is a branch in your locality. 
Service that gives our customers Acetylene when they need it. 


Reputation—Ask any welder who has used Commercial Acety- 
lene. 


We’d like to tell you more about Commercial Acetylene 


Write to our nearest office 


Commercial Acetylene Supply Co. 


Main Office: 80 Broadway, New York City 
208 So. La Salle St., Chicago 


Atlanta, Ga. Aurora, Il. Boston, Mass. 
East Deerfield, Mass. Toronto, Ont. Bound Brook, N. J. 
Moberly, Mo. W. Berkeley, Calif. San Francisco, Calif. 


























